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Observationa on the Genetic Cycle in Organic Nature, and 
particularly on the Relation between tke diferent Forms 
of AltetT^ation of Generations and the more Ordinary 
Modifications of the Reproductive Process. By George 
Ogilvie, M.D,, Lecturer on the luBtitates of Medicine in 
Mariachal College and Uniyeraity, Aberdeen.* 

§ 1. Origin of Oryanie Beings. 

The time is not yet oat of mind when the doctrine of spon- 
taneous generation was the great point of discussion in the 
physiology of reproduction. Now that this question has been 
set at rest by evidence as conclusive as any of a negative 
kind can well be, the attention of physiologists is chiefly 
directed to the relation between derivation in the ordinary 
way from two parents, and that other mode of origin from a 
single pre-existing form, of the prevalence of which among 
the lower species additional evidence is continually brought 
before ns. In this mode of origin, which has received various 
names from authors, such as Gemmation, Homogeneeis, and 
Monogenesie, a portion of the body of the parent becomes 
-the seat of a certain independent manifestation of vitality, 
whereby the plastic processes are so much intensified that, in 

* Sod before the British Association Tor the Advancement of Bclenca, Sep- 
tember 1659. 

MEW BBRTES. VOL. XI. XO. I. JAN. I860. A 
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the conrse of time, the part is coaverted into a distinct organ- 
ism, capable of detachment from the parent, and fitted to 
maintain a separate existence. Such a detached gemma maj 
be termed a free zooid, or phytoid. In the ordinary form of 
reproduction, again, that by the co-operation of the sexes, 
otherwise termed Heterogenesis, or Digenesia, a fusion takes 
place of two highly vitalized portions of the same or kindred 
organisms, and results in the formation of a fecundated germ, 
possessed henceforth of an independent vitality, endowed 
with a capacity for ultimately acquiring the structure charac- 
teristic of the species, and destined to be thrown on its own 
resources, by its extrusion from the protecting envelopes, as 
soon as its orgaoiaation ia sufficiently advanced for this con- 
dition. In all but the very lowest forms of life, the conjugat- 
ing algse, a difference is observable between the two factors of 
embryonic life, which are recognised respectively as male and 
female, or as the spermatic and germinal elements. 

§ 2. Relations of Ova and Gemmte. 

It is strongly contended by some that there is such an in- 
compatibility between these two modes of propagation, that, in 
proportion as any portion of the parenchyma of the parent is 
engaged in the one course, it is proportionally disabled for the 
other. This opinion Is founded on these alleged peculiarities 
of the sexual elements in their mature condition; let, That 
singly they are not capable of any farther development, but 
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though no farther development follows. In regard to the 
structural characters, again, even putting aside the evidence 
concerning the germs of the viviparous aphides as somewhat 
discordant, though, certainly, on the whole, in favour of the 
easential identity of ova and gemm», the ohBervations of Mr 
Lubbock on the agamic ova of Daphnia, and those of Mr Smith 
of Kew, Profeesor Braun of Berlin, Radlkofer, and others, on 
the unimpregnated ovules of Coelobogyne, appear conclusive 
to establish that bodies elaborated side by side with the true 
germinal elemonts, and in some cases undistiDgnishable from 
them in appearance, may undergo development independently 
of impregnation ; while those of Dzierzon and Siebold on the 
hive-bee, go to show that the very same germs may undergo 
evolution either with or without impregnation, developing, in 
the former case, a female, and in the latter a male progeny. 
We can hardly, therefore, as it would seem, avoid adopting 
Professor Owen's conclusion, that there is no essential differ- 
ence between an ovum and a gemma, and that the one may 
pass into the other by insensible gradations. We may assume, 
perhaps, that up to a certain point, the development of the 
new focus of vital action may go on all the same for a gemma 
or an ovum ; but that towards the period of maturation the 
changes which take place in the latter to fit it for impregna- 
tion cause such a tension, as it were, of its vitality, as is in- 
compatible with its continuance in the majority of cases, unless 
re- invigorated by the access of the spermatic element. 



§ 3. Alternation of Generations- 

Propagation by gemmation has been regarded as perpetuat- 
ing the individual rather than the species, the successive 
zooids or phytoida preserving more completely than the pro- 
geny of embryonic origin the characters of the parent stock ; 
and it has been thought, too, that there is a tendency for the 
plastic power to wear out, in process of time, so that a recur- 
rence of sexual generation at intervals is necessary to pre- 
serve the pristine vigour of the species. 

However this may be, there is reason to believe that the 
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more highly organized the species is, the more* dependent it 
ie on the frequent recurrence of sexual reproduction in the 
genetic cycle. Afc least, we find that in the lowest forms there 
may be a very prolonged pullulation of gemmie, the sexual act 
recurring only at distant intervals, and in some cases not 
being SB yet positively known to occur at all ; while in the 
higher animals we meet with no obvious phenomena at all of 
the nature of gemmation. In those of the lower species in 
which both modes of propagation are well-marked features, 
we find that they have a tendency to succeed each otter in a 
regular order, with corresponding differences in the immediate 
progeny, to which the term of alternation of generations has 
been applied; and this expression, though open to some objec- 
tions, has come into very general use. 

A complete parallelism, honever, cannot be maintained for 
all the cases that go under this name ; and as I am not aware 
of any systematic analysis having been made, to determine 
the nature of the differences, it is my object on'the present 
occasion to bring forward certain distinctions which have 
impressed themselves on my mind as of fundamental import- 
ance, depending principally on the period in the life-history 
of the species, at which a process of gemmation is interpolated 
in the genetic cycle. 

The gemmation sometimes occurs just before, and is, as it 
were, ancillary to sexual reproduction — sometimes it occurs 
after it, when it is subservient rather to the progress of 
development. In the former case, what may, on the whole, he 
considered as the most typical of the diverse forms belonging 
to the species, is still defective in having no proper organs of 
reproduction — a function which is vicariously perform^ed by a 
set of gemmse detached from it. The original stock is really 
neuter; hut true sexes appear in these buds, after they have 
been transformed by a process of development into isolated 
zooids or pbytoids. They may be considered as a highly in- 
dividualized form of those organs which were wanting in the 
parent stock. Such organs constitute, at least, the essential 
part of their economy ; and although, along with them, there 
may he present also others, more or less fully developed, for 
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discharging functions, such as alimentation and locomotion, 
required hy their statua as free zooida, yet their great office 
is reproduction, and this end effected, their life speedily comes 
to a close. In this they contrast strikingly with the stock 
from which they were derived ; for it ia endowed with much 
greater permanence of life, frequently detaching during its 
period of vigour many aucceasive swarms of aexual zooida, juat 
as among the higher animals the same parent may develope 
many successive hroods of young. 

On the other hand, when the budding process occurs in the 
course of development, the gemmae are detached from the 
immediate product of impregnation, while it is still in a 
rudimentary condition, comparable to the first stage in the 
evolution of the ovum of the higher animals. The germ- 
parent never itself attains to the full development of the 
species, but remaina the whole term of its brief existence in a 
rudimentary state ; but the progeny, which it buds off, acquire, 
in due course, the typical form, or at least give origin, 
mediately or immediately, to others which do so. 

These two kinds of zooida, however, though differing so 
widely in their relatione and structure — in the one case 
the primary products of impregnation, the precursors of the 
perfect form, and without sexual characters, in the other 
derivative and with distinct sexes— have yet this one point in 
common, that the great end of their existence is the multipli- 
cation of the race — an end to which the nutritive and animal 
functions are always subordinated. Such, indeed, is the oc- 
casional degradation or non-develbpment of structure, that 
gome zooida of both kinda might readily pass for mere egg- 
sacs or proliferous cysts. 

§ 4. ProtomorpMc Alternation. 

For the better distinction of these varieties of alternation, 
and for the purpose of bringing out more clearly what I con- 
sider to be their points of correspondence with phenomena 
occurring in the higher animals, I have found it convenient 
to divide the life-history of an organic being into three stages, 
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all of which come out prominently in one form of alteroation 
or other, while, as I shall presently endeayour to show, they 
are covertly represented even in those species, in which no 
phenomena of alternation are recognised. The first, or what 
I term the Protomorphic stage, is that which intervenes 
between the fecundation of the germ and the first appearance 
of the characteristic or typical organisation of the species ; 
the second, or Orthomorphic, that which corresponds to the 
development and full perfection of this organisation ; while 
the third, or Gamomorphie, is that of the formation or matur^^ 
tion of those structures in which the spermatic and germiuat 
elements are generated, in preparation for another act of 
fecundation, as the commencement of a new genetic cycle. 

In one of the forms of alternation just noticed, the interpo- 
lation of gemmation takes place in the protomorphic stage — 
that is, prior to that development, by which the features most 
characteristic of the species are gradually evolved. Of this 
we have an example in the case of the Trematode Entozoa, 
so often referred to hy writers on the subject of alternation. 
In these animals the immediate product of the impregnated 
ovum is a free zooid, which never rises itself above a rudi- 
mentary condition, or acquires sexual organs, hut which, by 
a process of asexual gemmation (monogenesis), ultimately 
originates others, which do attain to the typical character - 
of the species, in the general organisation, and commonly 
also in the sexual relations, and then propagate in the manner 
of the higher orders. 

For another illustration, we may turn to an allied family, 
the Cystic Entozoa, now known to be merely rudimentary 
forms of Cestoid worms. Their transformation into the latter 
is their most notable change, but, prior to it, they present us 
with a series of successive forms, all referable to the cystic 
phase. The typical form is the " Teenia-head," which is not 
the immediate product of impregnation, but is derived as a 
gemma from the primary cyst, into which the contents of the 
ovum are first developed. "With great differences of detail, 
this general relation is to be traced in all the species. Thus, 
in the Echinococeus hominig, a vesicular mass is formed from 
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the primary cyst, by the pnllaktion from its interior of second- 
ary Slid tertiary structures of a like kind. Numerons gemmae 
are developed from the last-formed cyste, having the gener&I 
characters of " Tsenia-heada." In another species or variety 
of Echinococcue, similar " Tienia-heada " are formed, in Con- 
nection with vesicles budded off from the interior of the 
primary cyst, without the intermediate pullnlation of other 
cysts. In Comurua, also, there is a formation of a multitude 
of " Trenia-heads " from the original cyst, only they are 
budded off from a special thickening of the linisg membrane 
— not as in Eckinococcus, from its whole interior. 

The Echinodermata. might also be cited in illustration, 
though they differ from the generality of cases of alternation, 
in the primary form budding off but a single secondary one. 

As an example of protomorphio alternation in the vegetable 
kingdom, the case of the mosses may be referred to. Im- 
pregnation is now admitted to be as necessary a step in the 
reproduction of these as of any phanerogamic plants, but it is 
not the immediate precursor of the formation of an embryo. 
In mosses, the germinal element is represented by the central 
cell of the archegonium ; and this, when fecundated by the 
spermatic filaments contained in the cellules of the antheri- 
dium, developes by endogenous formation a whole mass of 
cells, which, by a process of transformation in the course of 
growth, assumes eventually the form of the theca or capsule, 
with seta, calyptra, operculum, peristome, columella, and 
internal mass of dust-like spores. The spores in germination 
give rise to confervoid threads, which, after ramifying into a 
mass of tangled filaments — the protonema — send up here and 
there a leafy. axis, bearing eventually, like the original one, 
antheridia and archegoDia. In thus regarding the case of 
the mosses as parallel to that of the Trematoda, and illus- 
trative of protomorphio alternation, of course I look upon the 
nascent axis as the true embryo, and the fully-developed moss 
as the typical form, and regard both the theca and the pro- 
tonema as intermediate forms, no more represented in the 
higher plants, than the gregariniform zooids of distoma are ia 
the higher grades of animal life. 
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§ 5. Gamomorphie Alternation. 
The other form of alternation, before referred to, is that in 
which the process of gemmation ia interpolated in what has 
been here termed the gamomorphie stage, i.e., after the 
general acc^uisition of the typical conformation of the species, 
and in connection with the development of the organs which 
form the sexual elements. To this head I refer the alterna- 
tion of polype and medusa forms, which is bo common a fea- 
ture in the life-history of the hydraform zoophytes, the nor- 
mal or typical form being assumed to be that of the. polype, 
and the mednsa form being regarded simply as a highly in- 
dividualized generative organ detached from the system of 
the polype. This view readily enough commends itself to our 
judgment in those species oi Laomedea, &c., in which the me- 
dusiform zooids have so much the character of mere genera- 
tive appendages, while the zoophyte condition stands promi- 
nently forward as the typical or orthomorphic phase, being 
represented bj structures of greater permanence than the 
brood of minute and rudimentary medusoida which they throw 
off, and occasionally attaining considerable dimensions by the 
repeated pnllulation of new polypes. But in the case of the 
Hood-eyed Medusee, the prima facie aspect of the case is en- 
tirely the other way ; for not only are they themselves of much 
more conspicuous dimensions and elaborate organisation than 
the mednsoids of the compound zoophytes Just referred to, 
but the polype stock from which they spring Is of such in- 
significant proportions, that it generally goes under the name 
of a larva, the resulting medusee being regarded as the typical 
or perfect form of the species. Thus, Professor Owen remarks, 
"The medusiform ovigerous locomotive or distributive indi- 
vidual of the Coryne and Campanularia geniculata is evi- 
dently homologous with the polypiform ovigerous individual, 
which seems to nurse, as it were, the ova into ' planulie' in 
the Campanularia dichotoma, and the nutritive gemmiparoos 
polypiform individuals in all the compound Kadiaries would 
eeem, rather than the oviparous medusiform ones, to manifest 
the typical form of the species. ■ . . Superadd, however, 
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distinct nutritive and circalating organs to the free monng 
oyigerona individual from the rooted polype, and prolong its 
ejistence, and it would then cease to have the ancillary cha- 
racter of a nurse to the ova of the fixed individuals, and 
would assume that of the perfected form of the species ; and 
such, ID fact, ia the case with the larger gelatinous Radiaries, 
called MedustE."* Now, in so far as perfection means ela- 
borateness of organisation, it is not, of course, to he denied 
that the medusa is in advance of the polype ; but as regards 
the selection of the phase to be taken as the typical form of 
the species, I do not see how we can avoid these conclusions : — 
let. That the bare-eyed medusoids are really homologues of 
the parts of reproduction, inasmuch as they pass by a con- 
tinnous gradation into generative organs of the simplest kind 
and, 2d, that in so natural an order, the relative position 
assumed for the puny hare-eyed Mednsse must hold also for 
their portly brethren of the hood-eyed kind. 

My limits prevent me giving anything like a detailed view 
of the declension referred to from free medusoids to simple 
tuuicated ova attached to the body |of the parent ; but the 
following may be noticed as observable links in the series-t 
In Campanularia dichotoma, the medusoids are no longer 
free as in C. geniculata ; they have also more of the polype- 
form, and remain during their brief period of life attached to 
the edge of the homy " ovigerous capsule," characteristic of 
the zoophyte, and there emit the ova or spermatozoa with 
which they are charged ; after which they wither away like 
blossoms, to be succeeded by a new expansion. In Campa- 
nularia lacerata, the ovarian sac advances to the month of 
the capsule ; but, instead of a bell-shaped envelope, becomes 
invested merely by a thick gelatinous coat- In Sertularia 
generally, the appendages, with somewhat of the medusoid 
conformation, mature and discharge their contents while still 
within the " ovigerous capsule." In Cordylophora, the only 
medusoid features presented either by the spermatic or the 
ovarian cyst, are the presence of a central tongue or colu- 

• parthenogenesis, p. 12. 

t SMieveral papers by DrT. 8. Wright iDpreviooi nuroben of this Journel. 
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mella to represent the proboscidiform month, and the exist- 
ence of phlebenterio canals in its wall. In Hydractinia, we 
have the columella without the canals; and the cysts of some 
species of Flumularia and Eudendrium are, if possible, of 
still simpler structnre, the latter containing bnt a single 
oTum. The progress of degradation reaches its maximum in 
the common Hydra, in which the large Medusce of the 
" Hydra tuha" are represented only by spermatic and ovarian 
cysts, of tbe most rudimentary organisation, attached to the 
exterior of the polype. Closely allied species sometimes differ 
remarkably in this respect ; and even in the same species 
there ma^ be as great a diversity in the opposite sexes ; thus 
in Laomedea geniculata, the ova are formed in free swim- 
ming medusotds ; the spermatozoa in simple cysts perma- 
nently attached. Variations of the same kind occur also in 
the allied order of Physograda. Such variations, though per- 
plexing to tbe systematic zoologist, are especially valuable to_ 
the physiologist, as indicating the true relations of the forms 
which occnr in dimorphous species ; and I think they are 
folly sufficient to bear us out in the conclusion, that both the 
bare-eyed and the hood-eyed Medusce are to be considered as 
gamomorphic zooids, and the polype stock from which they 
sprang as the typical form in each case. In the one, the or- 
thomorphic form is, as usual, the most conspicuous phase of 
tbe species, while in the other it is quite eclipsed by the re- 
sulting gamomorphic zooid, which is really a part of itself — 
a detached and overgrown oi^an of its own system. 

As parallel eases, I would refer to the relation subsisting 
between the solitary and catenated Salp<B, which, as described 
first by Chamisso, may be regarded as the original basis of 
the doctrine of alternation, and of which Mr Huxley has 
since given us a most lucid and philosophical account — to the 
detachment of reproductive zooids, made up of caudal seg- 
ments, budded off from some Annelida, as described by MM. 
Edwatds and Quatrefages — and to the derivation from the 
" Tsenia-head" of the proglottides, or cucurbitiform segments 
of the " body" of the tape-worm. 

In the vegetable kingdom we have also a very parallel case in 
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the reproduction of the ferns. In these plants, it is well known . 
the sexual elements are not formed in connection with the con- 
spicuons vegetative stem, but in minute derivative phytoids, 
termed prothallia, which are produced by the germination of the 
eporea. The prothallia bear antheridia and archegonia; and the 
embryo, formed on impregnation from the central cell of one of 
the latter structures, grows up from the prothallium, which 
cornea to have very mnch the appearance of the seed-leaf of the 
young shoot. The prothallia I regard as gamomorphic phj- 
toids, parallel to the medusiform reproductive zooids of the 
Polypifera. Hence I feel obliged to dissent from the paral- 
lelism which Hofimeister would establish between the repro- 
ductive process in ferns and mosses. This great authority 
regards as equivalent structures the prothallium of the former 
and the leafy axis of the latter, on the ground of their being 
the parts which bear the sexual organ ; and argues from this 
a corresponding relation between the frondiferous stem of the 
fern and the seta and capsnle of the moss, as the immediate 
products of impregnation in the two cases respectively. A 
comparison of objects of such prima facie diversity — objects 
more unlike than even the large Medusce and the ovarian 
cysts of the Hydra — ought not, I conceive, to be adopted, ex- 
cept on the most convincing evidence. But there is no such 
cogency in this case, on the admission of the general view 
which has now been advanced ; for we have a readier solution 
of the difficulty, in assuming that the interpolation of an inter- 
mediate form occurs at a later stage of the genetic cycle in 
ferns than in mosses. For this view we have ample warrant 
in the analogy of the animal kingdom, where we find corre- 
eponding differences between the Cestoid and Trematode Ento- 
zoa, and between the latter and the Polypifera, among whichj 
indeed, even nearly allied species differ in this matter of the 
interpolation of gemmation. Such a view, I submit, is a less 
tax on our powers of conception, than to regard the minute and 
fugitive capsule of the moss as the equivalent of the perennial 
and towering stem of the tree-fern. And it is to be borne in 
mind that the difference here is not merely one of a prima 
facie kind, In some respects it increases the more we con- 
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template it ; for it is clear, aa Mr Jencer observes * that the 
persistent character of the leafy axis of the moss, and its 
yielding, in perennial species, many successive sets of spori- 
feroua capsules, asaimilatea it, quite independently of structu- 
ral features, rather to the stem of the fern than to its prothal- 
linm, which is an organ even more evanescent than the cap- 
eule of the moss, its existence terminating when the embryo 
formed in it has began to germinate. 

§ 6. Orthomorphic Alternation. 

In the intermediate period of the life-history of the species, 
that here termed orthomorphic, which intervenes between the 
appearance of the general typical character of the family and 
the maturation of sexual organs, gemmation, though perhaps 
a more frequent character than either in the incipient or ter- 
minal stages, rarely comes before us as a case of alternation 
of generations, in consequence of the gemmee commonly re- 
maining in adhesion to each other, so that their separate indi- 
viduality is lost, and the whole aggregation passes as a single 
plant or animal. This is especially the characteristic arrange- 
ment in the vegetable kingdom, and in Polypifera and Poly- 
zoa among animals- Where the gemmse do become detached, 
however, the case may assume the aspect of a form of alterna- 
tion, as we see strikingly exhibited in the propagation of the 
Aphides. 

I may here briefly explain why I am disposed to refer the 
alteration of the Aphides to the commencement of this stage, 
rather than to the protomorphic. It is because the organisa- 
tion has already acquired that partially advanced development 
characteristic of the larvie of other insects, before the process 
of gemmation comes into play. We cannot say here that 
the primary product of impregnation buds off a set of embryos 
of a higher organisation; it is rather a larva — that is, a 

* Edln. Hew Phil. Joar., Sew Beriea, Tol. III., p. 269, The occaeion&l con- 
version ot the fruit of tbs moaa into n leat^ slioot has been thought to iDdicate 
its tmtlogj to the stem of the fern. I> it not rather a vivipiraus infloreecence, 
such »t occurs at times in the higher plants ! 
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naked embryo — already so far organised on the insect type, 
that bnda off a series of similar larree, the last only of which 
become perfect insects. 



§7. Resume of (he Varieties of Alternation. 
On the grounds above stated, it becomes necessary to dis- 
tingaiah these three varieties of the so-called alternation of 
generations, — that is, of the alternation of gemmation with 
sexual reproduction : — 

1. That in which the gemmation occurs in the protomorphic 
or germinal stage, prior to the appearance of the typical 
organiaation ; 

2. That in which it occurs in the gamomorphic or later 
stage of the life-history, — that is, in connection with the 
maturation of the reproductive organs; and, 

3. That in which it occurs in the orthomorphic or interme- 
diate stage, — that is, during the manifestation of a more fully 
developed condition of the typical organisation, but prior to 
the maturation of the sexual organs. 

The contrast lies principally between the two former 
varieties. They cannot, indeed, be identified or confounded, 
as they are by many authors, without losing sight of two im- 
portant points of difference ; — 

1, In the budding-stock, which in gamomorphic alternation 
has both a higher organisation and a greater permanence of 
life than are possessed by the protomorphic aooid or germ- 
parent of the typical forin ;. 

2. In the off-sets or concluding links of the respective ae- 
ries, which have really nothing in common but the single 
point of sexual completeness, the medusoids, prothallia, and 
other gamomorpbic forms being generally of the moat rudi- 
mentary structure. 

Hence, in the one ease, we speak of the typical organism 
and its germ-like naatrix ; iu the other, of the typical or- 
ganism and its sexual offset. Both the matrix and the offset 
may assume, indeed, the formof independent beings, hut their 
life is always transitory and provisional, having reference to 
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one common end, — the mnttiplication of the race, — though by 
diiferent means. The great function of the germinal or pro- 
tomorphic zooids is the evolution of the more perfect embryos, 
of which they serve as budding-stocks ; that of the sexual or 
gamomorphic zooida is the development of ova and apermato- 
zoa. These ends accomplished, their vitality ceases, while 
the typical organism, the offspring of the former class, or the 
parent stock of the latter, as the case may be, has a much 
more permanent duration, and may go on for a long time in 
perfect vigour, sending off crop after crop of ova, or of sexual 
gemm%, according to its mode of propagation. 

The distinctness of these varieties of alternation is further 
shown by their occasional co-existence in the same species, as 
in some Cestoid worms, and perhaps in a more latent form in 
the case of the Polyzoa* and of some Annelida. These, how- 
ever, are exceptional cases, for it would appear that organisms 
which are propagated by protomorphie gemmation do not ordi- 
narily throw off sexual zooids, and that species in which the 
latter phenomenon occurs do not usually furnish instances of 
proembryonic forms. 



§ 8. Continued Pullulation in the same stage. 

The regularity in the alternation of free zooids with true 
embryos is frequently obscured in nature by the intervention 
of a process o{ pullulation, or budding off of like forms, in con- 
tinued succession, at some particular stage in the life-history 
of the species, so that sexual zooids recur only at intervals, 
separated by periods during which a series of neuter forms 
occur of the same general character, if not all absolutely alike. 
In some cases, the number of interpolated links appears to be 
fixed ; but in general it is variable, and frequently the re- 
currence of the sexual form which closes the series seems to 
depend on circumstances, the true ova being commonly formed 
on the approach of winter, or other conditions adverse to the 
continuation of active vitality. 

* Allman'B British Freeti-ii*ti)r TalyzOK (Rn; Sac), f. 11. 
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A course of puUnlation may be thus interpolated at any 
stage. It is met with in the germinal stage in the case of the 
Trematoda, and in the gamomorphic or sexual stage in a few 
medusoids ; but more commonly it occurs in the orthomorphic 
stage, being interposed between the 6rst appearance of the 
typical characters, and the development of the structures which 
originate the sexual elements. In fact, the orthomorphic 
gemmation, just noticed as one form of alternation, almost 
always runs on into a continued course of puUulation, the re- 
sult being either a swarm of free zooids, as in the case of the 
Aphidee, or else a composite structure, like the leafy stem of a 
plant, or the polypidom of a zoophyte. The latter alteruative 
is the more common ; for the tendency of the gemmte, in most 
cases of continued puUulation, is to remain during their whole 
term, of life In connection with the parent stock, either di- 
rectly, or through the medium of their predecessors in the 
series of offshoots.* 

§ 9. Protomorphic AUei-nation in relation to Embryogeny. 

Though the well-marked cases of alternation, due to the 
evolution of protomorphic zooids, are confined to a few of the 
lower orders, a certain nieue or tendency in this direction — a 
fresh start, as it were, in the course of germinal development — 
may be traced with more or less distinctness in all cases of 
embryogeny, as in all instances there is formed first a cel- 
lular germ-mass, from one point of which there is subsequently 
developed a new axis of embryonic growth. 

The embryo, in short, may be said to be budded off from 
the primordial germ-mass, much as the larval distoma is from 
the gregariniform product of the Trematode ovum. There are, 
however, two points of diversity. la normal development, the 
germ-mass gives rise only to a single embryo, and no separa- 
tion takes place between them. The later growth appears 
simply as a more advanced state of the former, which wastes 

* In tha tabnlar views of the Genstic Cycle, given at the end of this article, 
Buch continued pnllulatioa — as being onlj an occasional phenomenon — is printed 
in a amaller type. 
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avay, pari paami, vith the growth of the embryo, becoming a 
mere appendage of the latter, or disappearing altogether. Id 
alternation or metageneaiB, again, the immediate product 'of 
the oTum gives rise to numeroits gemmte, every one of which 
may acqaire the characters of a typical indiridual of the spe- 
cies ; and we find that these gemmee generally become com- 
pletely separated from their germ-parent, and assume the form 
of independent organisms. But although the detachment of 
the later growth, and its multiplication, give an apparent dis- 
tinctness, to the cases in which they occur, there are yet 
phenomena of an intermediate kind, which indicate a certain 
community of nature between them . Such are the following : — 

1. The duplication, in whole or part, of the embryonic axis, 
as an occasional abnormality, even in the higher species, re- 
sulting in the formation of a double monster. 

In the eggs of the pike, according to M, Lereboullet, " the 
formation of these monsters may be determined at pleasure, 
by placing the eggs in unfavourable conditions for develop- 
ment." In this case the blastodermic ridge forms on its sur- 
face two tubercles instead of one, and from each of these an 
embryonic fillet is produced, the further development of which 
gives rise to double embryos of various kinds." 

2. The regular formation of a double embryo from the 
ovum, in the case of the Polyzoa. 

Here the immediate product ia a ciliated germ-mass, like an 
infusorial animalcule, from a protrusion of which, according 
to Professor Allman, a pair of polypes are budded off in suc- 
cession, the process presenting, as he observes, some remark- 
able analogies, tending to bring the whole process of gemmation 
and generation within the domain of the so-called " law of 
alternation of generation3,"t though neither the two first-formed 
gemmBB, nor those which afterwards pullulate from them, ever 
become detached, while the original germ-mass becomes as 
completely reduced to the condition of a mere appendage of the 

* An. Nat Hiit, 2d SerUa, itI., 19. 

t Briliih Frwh-water Pol; iM (Ri»j Soc.), pp. 41, 33, 34. 
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structnreB derived from it, as in the case of the orum of any 
vertebrated animal. 

3. The variable character of tlie gemmation of T»nia- 
heads in the cystic Entozoa — solitary in the Ch/sticerciu, but 
moltiple in the case of the Ccenurue and Echinococcua. * 

4. The co-existence among the Echinodermata of cases 
resembling ordinary embryogeny, or the metamorphosiB of 
insects, as in Echinaeter or Holoihuria, with others, consti- 
tuting the majority of the class, in which the embryo, though 
still solitary, stands out as a distinct structure from the so-called 
larva, and has in so far the character of & derivative zooid. 

The case, therefore, seems to stand thus. Embryonic gem- 
mation may be said to occnr in all cases, though in the higher 
animals only in a latent form ; while in the lower species, it is 
80 exaggerated as to acquire a wholly new character. So long 
as the exaggeration is merely in its distinctness, or in the more 
complete detachment of the gemma, the affinity of the process 
to the normal course of embryogeny is sufiGciently apparent 
(as in the Echinodermata). Even when a new element of dis- 
crepancy is introduced by a multiple gemmation, we can still 
findu parallel in the embryogeny of the higher animals, though 
now only as an occasional abnormality. But when the breach 
is yet further widened by one or more repetitions of the process 
of gemmation, we have results so totally unlike the ordinary 
course of reproduction in the majority of animals, that it is 
with some difficulty we can realize any community between 
them. 

§ 10. Oamomorphic Alternation in relation to Sexual 

Maturation. 
Am the appearance of a new centre of organisation in the 
cellular germ-mass may stand in the higher species as a re- 
presentation of protomorphic alternation, so to the contrasted 
form — marked by the formation of sexual or gamomorphic 

* An argument of all the greater cogenc; if Cccnuriu be, ai Siebold conteada^ 
> men varietj of Cjsticercus. Even in admitted farms a! Cjsticercaa, boW" 
ever, >ii(ih multiple gemmation of Tsenia-headg baa been obBfirved. 
KEW SEKIBS. VOL. XI. NO. I. JAN. 1860. B 



Dcillizedoy Google 



18 Dr George OgUvie's Observations on the 

looids — ma; we trace a, certain coirespoDdence in the matura- 
tion of the reproductive organs. Such a correspondence ia 
saggeeted in particular bjr the following considerations : — 

1. The periodicity and lateness of development of the organs 
of reproduction in most specieS) and their greater or less inde- 
pendeace of the rest of the system in some cases. This is so 
mnch the case in the Polyzoa, that, in the opinion of competent 
judges, they hold the position rather of deriratiye gemmse, than 
of mere organs of the particular polypes, in connection with 
which they are developed. Thus, Professor Allmaa remarks, 
" If the formation of the ovary be attended to, it will he seen 
that this body is developed at a later period from the walls of the 
original sac-like embryo, which have undergone slight changes, 
and have become the endocyst of the more mature polyzoon, 
and it will be at once perceived that this development of the 
ovary takes place in a way which may obviously be compared 
with the formation of a bud ; that — at least in AlcyoneUa — ' 
it occupies exactly the position in certain cells that the buds 
destined to become polypides [polypes] do in others, and 
that, at an early stage of polypide and ovary, it is scarcely 
possible to distinguish one from the other ; so that the idea is 
immediately suggested, that the body here called ovary is it- 
self a distinct zooid, in which the yhole organisation becomes 
so completely subordinate to the reproductive function as to 
be entirely masked and apparently replaced by the generative 
organs." On similar grounds he argues, that the spermatic 
organ " may perhaps be more correctly considered, like the 
ovary, as a distinct sexual bud, having the generative system 
BO enormously predominant as to overrule and replace all the 
rest of the organisation ; this bud, like the ovary-bud, being 
also unisexual, but with a male function." 

2. The transition in certain families, as the Polypifera, and 
even among closely allied species, from cases in which the re- 
productive organs are integral parts of the system and of very 
simple structure, to others in which they occur in detached 
zooids, having the character of distinct and well-organised 
animals. 

3. The accidental nature of the characters which principally 
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distinguish these zooida from the ordinary organa of reproduc- 
tion — detachment, and complexity of organisation. 

The transition just noticed in the order of Folypifera is 
sufficient to show that differences in these points cannot be 
allowed any weight in a question of this kind. In regard 
particularly to what may be termed the adventitious organisa- 
tion of the reproductive zooids, as compared with mere organs 
fulfilling the same function, this conclusion is strengthened by 
the contrast of a phenomenon of an opposite kind,^thedegrada- 
tion of individuals in certain species to the position of mere 
sexual mechanisms, these individuals being truly distinct 
from their origin — not mere zooids budded off from other forms, 
but animals developed independently from impregnated ova. 
The males of certain Rotifera. and still more those in the 
Cirripedia which are termed parasitic or complementary, are 
examples in point. In the structures now contrasted, we have 
examples of the two extremes of organisation ; in the one case 
we have a memher organised above par, so as to simulate a com- 
plete animal ; in the other we have a true animal, so far below 
par in its structural development, as to resemble a mere organ. 
The contrast shows in a striking way that the suppression of 
normal parts in an animal, or the development of adventitious 
structures in connection with any particular organ, are not of 
essential importance in determining what has been termed by 
some authors " zoological individuality." 

The other character — that of detachment — hinges on the 
proportionate development of the somatic life, that is, the life 
of the body as one whole, and the more or leas independent 
life of its several organs or what we may term the topical or 
regional life. In the higher animals, the special actions of 
the several organs are as completely subordinated to that of 
the body as a whole, as are the powers of local corporations 
to the central government in any well-ordered state ; yet there 
still remains sufficient evidence of the real existence of a dis- 
tinct topical life. The antlers of the deer, and the hairs and 
teeth of animals generally, furnish well-marked illustrations 
of it. The first set of teeth, for instance, are formed, each in 
its own capsule, by a process of local growth, quite independent 
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of that of the neighbouring tissuea, nay, in bo far opposed to 
it, that, at a certain stage of development, the integaments of 
the gum are partially disintegrated to allow of their eruptioD. 
A tooth thus generated by independent growth, sometime 
after attaining maturity, undergoes a process of decay ending 
in its ultimate removal, when a new tooth, of the second denti- 
tion, takes its place by a similar process of local development. 
In its tnm this tooth also is shed, and though in moat species 
it has no successor, yet in a few there is a constant succession 
during the whole lifetime of the animal. Such also is the case 
with the growth of the hair in all species. Hence in such local 
formations as teeth, hair, &c., we have, both in the way in 
which they are marked off from the neighbouring parts, and 
in this succession of growth, maturation, and decay — repeated 
again and again, and epitomizing, as it were, the life of the 
animal on which they grow— evidence of a vitality quite as 
defined perhaps in itself as that presented by the free zooids 
of the lower species, though the functional dependence on the 
common circulation and the mechanical bond of a common 
integument prevent their exhibiting the more obvious pheno- 
mena of a separate life. But as we descend in the scale of 
organisation, we come to species where, from the absence of 
centralising influences, the several organs— which are possessed 
of a vitality, less energetic perhaps, but more enduring than 
in the higher — become emancipated, as it were, from the 
control of the general system, and appear as zooids, that is, in 
the guise of independent beings, rather than as integral parts 
of the same animal — suggesting the similitude of the feudal 
system of the middle ages, or of a loose confederation of In- 
dian tribes, rather than of a well-ordered polity of our own 
day. And- though the proper organs of reproduction, from their 
partial independence even in the higher animals, seem, as we 
might espect, to manifest most clearly this emancipation from 
the controlling influence of somatic life, yet it is seen very 
distinctly in others also, as, for instance, in the peculiarly 
modified tentacle of the Argonauta, which, when filled with 
spermatic fluid, is detached from the body, and finds its way 
spontaneously to the female, for the purpose of impregnation. 
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4. In the vegetable kingdom tbe correspondence of the 
archegonia formed in the prothallia or detached reproductive 
phjtoida of ferns, to the intra-ovular structurea of flowering 
plants, furnishes also an analogical argument of great weight 
in support of an essential community of nature between the 
proper organs of reproductionj and all such isolated gamomor- 
phic forms, whether of the vegetable or the animal kingdom. 
This correspondence has been most satisfactorily traced by 
Hoffmeister and others, through the intermediate orders of 
Lycopodiaceie, MarsileaceEe, andCoiiifeiEe ; but I need not make 
farther allusion to a subject on which I have nothing new 
to bring forward, and which, in any case, could not he fairly 
treated in the limits of this paper. 

It formed part of my original plan, to make a few observa- 
tioDS on the relations of metamorphosis to alternation or me- 
tagenesis, and to follow up these general statements with some 
remarks on the principal modifications of the reproductive 
process in the leading groups of both kingdoms of nature, 
with the view of showing how far the protomorphic, ortho- 
morphic, and gamomorphic stages are represented both in the 
alternating and non-alternating species ; bat the extent of my 
first draught of the subject has shown me how impracticable 
this would be within the limits of such an article as the pre- 
sent. In the meantime, therefore, I must content myself with 
such indications of these relations as are suggested by the 
annexed tabular views to which I have had occasion to direct 
attention in the course of this paper.* 

* It IB only since these remarke were Benf; to press that I have seen Kadlko- 
fer's obfleryatioafl on the function of reproduction in the animal and vegetftble 
kingdoma. In the latter, this author distinguialicB very clearly the varieties 
of alternation here termed Piotouorpbic and Qamomorpbic, but in animals he 
seems ixrAy to recognise Uie firat, so far, at least, as I can undeiatand the 
translation of bis paper in the " Annals of Natural History" (2d series, vo). 
«., pp. 241, 844, 489> 
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PERIODS OF INTERPOLATION OF GEMMATION 

IH TSB OBHBTIC CICLB. 



Pbotomorfbic. 


OnBOMOEFHlO. 


Gauomobphic 


Hoaua and Hspatien 


FlanteafoUCIanN. 


Fenu and EquiwU 




Poljpifen 


Pol,pifer» 


(Poljio*) 
Tramktoda 


r.^^ 


^1^"'* 


CnI<^» 




CeetddM 


(ADnelida) 


Aphid« 


Anuallda {ayOu. &c.) 



Mama and Hepkticse 

Fenu uid KqaiieU 

yanvitporu 
PhknaTDgunia 



Table IV. 

RESTING PERIODS IN THE GENETIC CYCLE, 
middle of the PrDtomorphic aUgs. 
m the Orthomarphie and Gamomorphia. 



Aninuli In general. 



>, Trematodk, &a. 



i Between tbe Oamomorpfalc (matuntloii of the reprodno- 
(ire orgao) and the Prototnorphie (emlwyagenjX 
{Have alia a retting period Ipitpa or tniegMid itatt) during 
their metamorphiwu, Id the earlj part of the Ortho- 
morphic stage. 



The bodies whieh, UDder the i 
the put of eggp or leede in semi 
le be gemnin, whisb may be (ern 



UDfla of ttatdbla*t», tm&t, retting tporet, &o., pArfima 
■peeiea af animals an^ plants, appear oeoadonallj 
ed aeceiiory, u Ifing out of the direct geneUe o;cle. 
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Peruvian QUaningt. By Dr Archibald Smith. 

I shall first notice the supposed osteological type of wor< 
mian bones in all the crania of the Peruvian Indian race, 
alluded to by Daniel Wilson, LLJ>., in the " Edinburgh New 
Philosophical Journal, New Series," Vol, vii. No. 1. Find- 
ing, upon due inquiry at the Medical College at Lima, that 
neither its deacon nor professors could give me the least in- 
formation on this subject, I applied to Dr Lorenti, one of the 
best authorities in Pern on such subjects, and he at once as- 
sured me that Tshudi's statement ia utterly untrue. But, fur- 
ther to satisfy myself on this point, I went to the Museum, 
and saw there five native Indian skulls from ancient tombs, 
in which the sutures were visible. In mummies and beads 
covered with integuments and hair, the sutures were not ac- 
cessible : there is one mummy with a finely formed head 
worthy of a Grecian philosopher. But of the five bare crania, 
only one showed signs of a wormian bone at all ; another skull 
was so compressed on the forehead that the bulk of the brain 
must have been in life pressed back on the occipital region. 
The same artificial shape of skull was also pointed out to me 
in one of the encased mummies; but these were evidently 
exceptional speoimens- The super- occipital or inter-parietal 
wormian bone represented by Dr Wilson, on the authority of 
Dr Tshudi, as characteristic of all the thulls of ike Peruvian 
Indian race, is not even traceable in any one of the five skulls 
in the Lima Museum. Besides, the skull from the ruins of 
Pacbacamao, or the Temple of the Sun, seven leagues to the 
south of this capital, which was deposited by me in the 
Edinburgh Museum in the time of Professor Forbes, and to 
which, last year, I drew Professor AUman's attention, has no 
such peculiarity ; neither hare two skulls from the Chinchas, 
in the possession of Professor Simpson , the osteological pecu- 
liarity in question, and therefore none such can be said to be 
typical of the PeruvianB as a race.* 

* Since writing the above, I hsTe been introdnced to Dr Clurles Scheria, of 
the Imperial Aiutrian frigate " Novara." I dircctBd hie attention to Dr 
Tahudi't statement, and since then 1 have Been him on his retnm from lb* 
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Ad ethnological inquiry oF not less interest than the cra- 
niolo^cal one, is, I think, the oriental ori^a of the ancient 
PeroTians. 

In a town on the coast of Pern, and in the [vovince of 
Lambayeqne, called " Eten," there has existed from time im- 
memorial an isolated commanity, that never liked to see stran- 
gers among them, nor to intermarr; beyond their own border. 
They speak Spanish like the other natives of the coast, bat 
also use a special language not understood by other Indiana 
or inhabitants of Pern. It would not be allowable, perhaps, 
on the grounds of language alone, to conclude that the people 
of Eten were of different origin from other FemvianB. The 
Indians of Onsco, in the south, are not at this day well un- 
derstood by the Indians of Gajamarca in the north ; yet both 
these populations radically speak one Qnichua language. In 
the same way, a native of the Isle of Man and of Skye in the 
Hebrides, though speaking radically the same Celtic tongue, 
do not easily compreheDd each other in colloquial intercourse. 
But notwithstanding the^^speciality of a speech hitherto unique 
in Peru, the inhabitants of Eten have no physical peculiarities 
to distinguish them from the other oative Indians of the coast ; 
and accident has at length revealed the source of the unknown 
language of Eten. Among the Chinese lately introduced to 
Peru to occupy the place of the emancipated negro, it is ob- 
servable, that natives of different remote provinces of that 
great Eastern empire speak an idiom often differing so much, 
as to make them unable to converse in Chinese ; but it has so 
happened, that some of them having come in contact with a 
native of Eten, they could understand each other. And thus 
the special language of Eten is in reality a Chinese dialect, 
and therefore the Peruvian Etenians are of Chinese ori^n. 
The fact appears to be perfectly well attested, and is here 
believed by people of the best information on the subject, I 
have, the other day, seen in the family of Don Juan Rodrignes, 
who was the first to introduce Chinese labourers into Peru in 

anolsut Tempi* of Pactuuwmao, when be excavated ekulla from the tombi. 
I[« MaorM ma ihst Iib has inipected at leut fifty crania, and that mot of 
them prceanted the ebaruterlatlci of i super-occipital or inter-parietal nor- 
mian bone, He hu six fine specimeas to apeak for the laca race in Europe. 
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the years 1849-50, an Indian girl from the neighboorbood of 
Eten, and a Chinese from the neighbourhood of Fekin, so verj 
like in features that I took them for brother and sister. I 
often amuse myself by contrasting the different countenances 
of the Chinese of different provinces of China, when, on pay- 
days, about eighty of them employed in paving the streets of 
Lima meet at Mr Eodrigues' office. This gentleman tells me 
that the greater part of the Chinese imported to Peru are 
from the north of China, especially from Shanghae, Amoy, 
Loting, and some also from Canton, Macao, and other places. 
Those with high cheek-bones and obliquely set eyes are said 
to be principally from the interior of China, and owe their 
special physiognomy to a mixture of the Tartar blood. But 
the greater part of the Chinese introduced into Peru from the 
above-named districts in China are, like our native Peruvians, 
of Inca race, without this cast of countenance ; and I observe 
that those who have it are often of shorter stature than others 
of their countrymen. I have learned from landed proprietors 
who employ the Chinese on their estates, that they bury their 
dead with provisions for a future journey beyond the grave 
to their native land, much according to the practice of the 
ancient Peruvians. Mr Rodrigues further tells me, that they 
also use in China religious images very similar to those found 
in the ancient tumnli and tombs of Peru ; and altogether, it 
is impossible to see them among our Indians, without being 
struck by the strong family likeness between the two people. 
In taking leave of this subject, I may mention, as a remark- 
able coincidence, that the Peruvian skull from Pachacamac in 
the Edinburgh Museum was there marked as a Malay speci- 
men, a mistake no doubt originating in certain points of re- 
semblance, though there conld not be a doubt of its being Peru- 
Tian, as I took the precaution of writing in my own hand, on 
the frontal bone, before presenting it to the Museum. 

There is another point to which I would here advert, not 
because it appears to me of transcendent importance in itself, 
but as a curious instance of the facility with which even men 
of science give credence to what is rare and wonderful, rather 
than to what is probable — I mean the assertion that cats, car- 
ried to the elevation of 13,000 feet, invariably sink, after being 
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seized with very singular ahocka olT tetanas. This Eupposed 
fact I have seen quoted, upon the authority of Dr Tshndi, 
bj no less a philosopher than Baron Von Humboldt. Now, 
HiQce my return to this country a few montha ago, I have 
taken pains to aacert&in whether the alleged fact is tme, or 
merely a special incident of travel greatly exaggerated and 
expressed as a general fact. The result is, that at Tuctococfaa, 
the mines of Dr Maclean, only ten minntes' walk beneath the 
snow-line of the Weateru Cordillera, the central Andine range 
of Peru, and far above 13,000 feet, cats live easily. In the 
important city of Fano, in South Peru, at the elevation of 
13,000 feet, there are probably as many cats as there are huts 
or houses. In the province of Lampa, and department of 
Pnno, ia situated one of the loftiest mountains of the Cordillera, 
and which is called Fomaci. Near the summit of this snowy 
Andine peak there are mines and miners' huts within the 
region of perpetual snow ; and in every one of which there 
is a cat, with this speciality, that all these cats are black. 
Thia peculiarity I quote on the authority of GJeneral San Boman, , 
the present Minister of War in this country, and proprietor of 
silver mines in the summit of Pomaci. Mr Basagoitea likewise, 
at present Chief of the Custom-House department at Callao, 
and lately Guano CommiBsioner in England, is a native of 
Funo, and he assures me that not only in the city of Puno 
and neighbourhood, but in much higher stations, as Huallata, 
Apo, Rumihuasi, and Crucero a small Indian hamlet on the 
confines of Peru and Bolivia, where it is so cold that the water- 
is carried as ice in baskets, the cat is a constant inmate of 
the Indian's hut. I)r Destruge of Guayaquil, and Dr Espinoa 
of Quito, have personally assured me that cats inhabit the 
Indian huta on the Hacienda del Pedregal in the Cbimborazo, 
at the elevation of the snow-line. And to conclude all that I 
would here advance on this topic, I may say that Dr Lorenti, 
a well-known and highly esteemed man of science, who has 
travelled over a great part of the Andes, assures me, that 
wherever he found an Indian home, there he found the cat 
domesticated. It only remains for me to say, that in this 
country no one would for a moment distrust the witnesses I 
have named, and that their evidence in this matter is fully 
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ratified hj the coDcurrent testimony of all the miners and 
Deputies of Congress from the Sierra, &c., with whom I haT« 
made it a subject of conversation, as a point interesting to 
European men of science. 

On the Ooilre and Cretinism in the Cordillera. 

I have seen it stated that the highest elevations of these 
diseases on the Cordillera is 14,100 feet. One woold 
think that snch precision of statement should be grounded 
upon exact observation. Before leaving Edinburgh for Peru 
in November last, I had an opportunity of expressing my 
doubts on the subject to the author of that valuable work 
— the Physical Atlas. With the frankness and candour 
becoming his position in science, I found him most will- 
ing to receive the few hints which mj long experience of 
Peru authorized me to offer on this topic. I therefore con- 
clude, that the brief notice I can offer in illuBtration of the 
habitat of goitre and cretinism in our Andine climates may 
not be altogether useless in the present state of European 
knowledge on the subject. Gloitre may be met with at the 
specified elevation o£ 14,100 feet, or at 15,000 feet, but only 
in travellers or visitors at the mines, Ac, from the valleys 
where the disease is endemic. In all the inter-Cordillera warm 
valleys of Peru, looking eastward, goitre more or leas exists ; 
and the usual mode of getting rid of it in recent cases is, to 
abandon the warm climate of the sheltered valley for the cool 
table lands or cold heights of the Cordillera. In the region 
of the Andes, where cold prevails all the year through, goitre 
is never endemic ; and cretinism is very rare in Peru, even 
in those parts where goitre abounds. Thus, in the valleys of 
CuBCo and Huauuco, those affected with goitre are generally 
as acute in mind as those that are free of this malady. I 
understand the same is generally the case in Sucre, the capital 
of Bolivia, where goitre is common in some districts and 
not in others — a difference ascribed to the quality of the water. 
Dr Lorenti, who long resided in Huancayo, says that goitre 
contracted there, is removed by a change to the cooler climate 
of Juaja, a few leagues distant ; that the town of Ooncepcion, 
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five leagues from Juaja, has goitre, vbereas La Geronimo, only 
ooe league to the south of Concepcion, has it not — an immunity 
ascribed to the good water of the latter locality. In the 
warmer and lower digtrictB to the east of Juaja, and also in 
the mild climates of Andamayllas, there are very largely 
developed goitres ; and those affected by them are, by Dr 
Lorenti's account, often dull and stupid, and their children 
generally deaf and dumb, and are called " XTpas" or " Opas," in 
the Indian Quichua tongue. But of all parts of Peru the 
remote province of Patas is the most infected with goitre, and 
even cretinism. This province, more than any other part of 
the Sierra of Peru, consists of uneven broken ground — succes- 
sions of high hills and deep hot valleys, in which the sugar- 
cane and tropical fruits are freely produced. The town of 
Fatas, the ancient capital of the province of the same name, 
is a mining place, from which silver, gold, and gold-washings 
are exported. The temperature of this auriferous town is 
warm throughout the year ; and tbongh it rains abundantly 
from October to April, during the dry season it is entirely free 
from frost. Its population is estimated at 150. The town 
rises on each side, from the bottom of the valley, like an amphi- 
theatre, and is divided by a small ravine into two parts. On 
one side of this natural boundary almost all are said to have 
goitre, many among them deaf and dumb, and also idiotic 
and ill-shaped, as well as ugly. On the opposite side of the 
ravine or rivulet, the goitre is not only less in size, but much 
less frequent. On the side where the malady abounds, the 
people drink spring- water ; while on the side that it prevails 
least, they drink from running water. At a distance of one 
league from the town there is a supply of brackish water, and 
those who drink of it are free from goitre, and it is a cure 
for those a£9icted with it. The above account I repeat on the 
authority of Mr and Mrs Marcos, — the governor and his lady, 
— of the district of the Marason de Conchucos, Two months 
past I attended this lady at the Italian Hotel in Lima, and 
cured her of endemic goitre, which she had contracted during 
eight months' residence in Patas, where her husband had 
mines. Finding that both she and her husband and their 
daughter (ten years old) became affected with goitre, they 
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ftbandoned their mines, and retired to the colder regions, where 
Mr Marcos and his child recovered, and the goitre became 
much reduced in herself. I should from all these facts con- 
clude, that in the Andine valleys of Pern goitre is never endemic 
above an elevation of from 9000 to 10,000 feet ; and that if acci- 
dentally met with in the CordilIera,it must have been contracted 
elsewhere. I may add on this subject information received 
by me regarding other parts of the American Continent : for 
example, Br Sertruge (a most competent authority, as one of 
the medical attendants of the army of Bolivar in Yenezaela, 
New Grenada, and Ecuador) tells me that he has seen some 
cases of goitre, and even of cretinism, in the warm district of 
Biobamba, and in the mild climates of the Quebradaa, or glens 
of the hill lands of Quenca, less elevated than that of Quito ; 
hut that in New Grenada he has seen goitre of so enormous 
a size as nearly to conceal the face, and also cases of cretinism, 
especially in the provinces of Locovio, Marequita, and Ocana, 
but only in warm climates, never in the Cordillera, where it 
appears incapable of development. Dr Lorenti confirms these 
statements. 



On the Vestiges of Extinct Glaciers in ike Lake Districtt of 
Cumberland and Westmoreland. Part L By Edward ' 
Hull, A.B., F.G.S. With two Plates. 

In the following pages I propose to describe the principal 
effects referable to glacial agency along the southern water- 
shed of the range of mountains stretching from Bowfell on 
the west to High Street on the east ; reserving for, I hope, a 
future occasion, the like phenomena of the northern slopes. 

This primary line of watershed passes across most of the 
highest points of the central chain along the limits of the two 
shiree, and is a serious obstacle to intercommunication between 
the Qorthem and southern districts, the lowest of the passes 
by which it is crossed — Dunmail Baise, at the head of Gras- 
mere, being 725 feet above the sea. This watershed was once 
the Bnowsked of two systems of glaciers, which, flowing in op- 
posite directions, drained the snowfields of Scawfell, Bowfell, 
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HelvellTn, Fairfield, and High Street, witt their accompany- 
ing heights." 

The Highlands of Britain and Ireland are generally recog- 
nised aB having been the seats of glaciers during the Poet- 
pliocene Period of the Northern Drift ; but the mountains and 
valleys of North Wales have alone been treated in a syste- 
matic manner by more than one author,| while the probably 
no less interesting regions of Cumberland and Westmoreland, 
the Killamey mountains in Ireland, and the Scottish High- 
lands, in all of which the traces of extinct glaciers are re- 
markably distinct, are almost virgin soil, as far as this part 
of their history is concerned. 

In the case of the Lake District of England, observers are 
still sadly in want of maps on a sufficiently large scale, and 
having the physical features accurately portrayed. The 
maps of the Ordnance Survey may, however, soon be expected 
for Westmoreland; and with the contour lines of the "six-inch" 
scale, observations on the glacial and drift phenomena (which 
are so closely connected with relative and actual elevations) 
will be much facilitated. Mr J. Ruthven's Geological Map, 
in which the formations are traced according to the classifi- 
cation of Professor Sedgwick, is generally accurate as re- 
gards the geological boundaries, but is defective in the shad- 
ing, a defect which is painfully felt when dealing with the 
local causes which have guided the movements of old ice- 
streams. 

Northern Drift. — The Carboniferous district of Lancashire, 
stretching southward from Morecambe Bay, is covered by a 
thick accumulation of gravel, generally in a matrix of Boulder 
clay, often forming terraces along the banks of rivers to a 
depth of 100 feet. This gravel, with boulders of all sizes, is 
formed of the detritus of the mountainous district [imme- 
diately northward ; and along with blocks of slate, grit, and 

* For fuller descriptiona of tha physical featares and geological strnctare 
of the lisks Diftrict, gee the Memoira of Profeerar Sedgwick and Mr W. Eop- 
itiuB, in the TraasBcdons of the Geological Societ}', London. 

t I>r Bucktand, Mr Darwin, and more recently Professor RamBaj, who. In a 
recent work of the Alpine Club, " Peaki, Puses, and Glaciers," has described 
in great detail the glacial vestiges of the Snowdon range. 
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porphyry, there are included, south of Kendal, boaldera of 
Carboniferous limestone from the hills of that formation, which 
form the advanced outposts of the mountains towards the sooth. 
I mention these blocks particularly for this reason, that they 
are derived from ranges of hilla too low ever to have been the 
seat of glaciers, so that their presence, so far from their pa- 
rent masses, must be due either to the transporting power of 
shore ice, or to their faavifig become imbedded in the bergs of 
ice which, as shall presently be shown, drifted down from the 
loQghs and fiords of the interior. 

On approaching the valley of Windermere, the depth of the 
Drift as a whole decreases ; and, owing to the irregularity of 
its bal, it occurs in force only in the hollows and along the 
flanks of the valleys. As we trace it towards the mountains, 
it loses its stratified aspect, and becomes a chaotic accumula- 
tion of rock fragments, generally rounded or sub-angular, fre- 
qoently striated and imbedded in a base of mud, covering the 
flanks of the hills to a height of about 800 feet. At the head 
of the ralley of Windermere it forms somewhat terraced sur- 
faces, dietjnguiahing it from morunes, which in this district 
almost inrariably occur as an aggregation of rounded heaps, 
differing altogether fi-om any form assumed by marine Drift. 

The shape of the moraines, such as that of the valleys of 
Easdale, Grisedale, and at the head of LangdsJe, is indeed quite 
peculiar, resembling a collection of lat^e barrows ; and it is 
a point on which I am still in doubt, whether their present 
a^>ect is that which they originally assumed, or whether it is 
due to atmospheric agencies. 

Bock-mr/acea. — The hills of Ireleth slate and Cooiston 
grit, which enclose the lakes of Coniston, Estfawaite, and 
Windermere, in striking contrast to the rugged outline of the 
mountains ^ " chloritic Slate and poi^yry" (Professor Sedg- 
wick) of the interior, have received a rounded and undulating 
ontline. The Coniston flags, however, which form an inter- 
mediate aone, from their extreme liability to split along the 
planes of jointage, cleavage, and bedding, frequently rise ia 
small serried ridges, running parallel to the strike (north-east 
to south-west). 

The cause of this rounded outline may, I think, be clearly 

KEW SERIES.— TOL. XI. NO. I. JAN. 1860. 0.^ 
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traced to the vearing and grinding agency of ice, not in the 
form of glaciers, but as floating bergs. On close es&min&tion, 
the rock-anrfaces are found resolving themselves into rounded 
and oval bosses, frequently grooved and striated in lines ra- 
diating from the interior mountains. 

These appearances must be due to the wearing action of 
floating ice ; for, independently of other considerations, it is 
impossible to suppose that this comparatively low-lying dis- 
trict was overspread by one broad sheet of ice as a glacier. 
This moulded form of rock surface prevails at least as far 
south as Eendal and the southern extremity of Windermere. 
The striations and groovings range towards the south, scarcely 
ever deviating more than 20° from the meridian ; but, as re- 
marked by Professor Kamsay in the case of the striated sur- 
faces of North "Wales, it is only when the natural covering of 
detritus or turf has been recently removed that the finer stria- 
tions become apparent. In general, the oval or rounded forms 
of the naked rock — even where it stands, and baa stood for 
ages, prominently out of reach of all protection-^is faithfully 
preserved, while the finer ice-marks have yielded to atmo- 
spheric erosion acting along the planes of cleavage (see fig. 1). 
The hollows are generally filled with drift-gravel in a base of 
red clay, with boulders of porphyry, which sometimes rest as 
perched blocks on the slates and grits of the Coniston series. 
As particular points where the striations may be observed, I 
may mention the Coniston road, above Hawkshead ; the 
porphyritic rocks, both on the east and west flanks of Skel- 
witb Fell ; a remarkably fine example on the Coniston road, 
half a mile south of Brathay Church ; and several positions in 
the " Old Hundred" of Troutbeck, above Ambleside. 

Passing now to the consideration of the glacial vestiges of 
the higher valleys, I shall describe them under the two heads 
in which they appear naturally to arrange themselves in a 
glacial point of view. 

1st, Those valleys which have been channels both for float- 
ing ice and glaciers. 

2d, Those which have been occupied by glaciers only. 
The first class comprises the lower and larger valleys of 
the mountainous district, as Windermere, Coniston, Little 
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aod Great Langdale, Ambleside, Grasmere and Troutbeck. 
They all exemplify glacial phenomena ; but, with the excep- 
tion of their higher reaches, they do not appear to have been 
occupied by glaciers. For reasonB presently to be stated, I at- 
tribute these phenomena solely to the action of ice floating 
dovn these channelB when they were occupied by the glacial sea. 

In treating of these valleys I shall commence with that of 
the Rotha, which was the first to come under my observatioa, 
and which forms the principal prolongation of the great valley 
of Windermere. 

Valley of the Rotha (Amhle^e ajid Gratmere). — At the 
head of Windermere, the grooved snrfaceS'^^f which T have 
already given examples — are continued into the valley of the 
Rotha, and Vise on its fianks to a height of about 400 feet 
- above the level of the river, as may be observed along the road 
to Kirkstone Pass, above Ambleside. All along the alluvial 
bed of the valley, from Ambleside to a considerable distance 
beyond Grasmere, the examples of well-formed roches mou- 
tonnSes are both numerous and striking (fig. 1). On one 
of these ice-worn bosses, fluted and grooved with striationa 
ranging due south, the'new church of Ambleside has been 
erected ; and grouped around are several fine examples. One 
feature in these bosses deserves special notice. When viewed 
sideways, they appear as prostrate cones or wedges pointing 
up the valley, or nearly north ; thus proving the movement of 
the ice to have been from north to south. These bosses are at 
an elevation of 130 feet above the sea. 

On the road to Patterdale, at an elevation of about 600 
feet, the striations are exactly parallel to those of the bottom 
of the valley, though they croae traneversely the ridge which 
divides Stockdale from Scandale, a proof that the directjon 
of motion was here independent of the form of the valley. 
Higher up, by the sides of Rydal and Grasmere lakes, the 
striations are parallel to the longitudinal axis of the valley. 
The flanks are covered with Drift to an elevation of about 400 
feet above Grasmere. In some places this formation presents 
a slightly terraced surface ; and its generally smoothed and 
undulating slopes, similar to those which the Drift assumes in 
Lancashire and Cheshire, show that it is a truly marine de- 
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posit, and not to be classed with the products of salxeria! 
glaciers. It may be traced from Windermere valley into those 
of Stockdale, Trontbeck, and Scandale, gradoally ascending 
along their, sides till it passes into moraine gravel, at an ave- 
rage elevation of 8&0 to 900 feet. 

In composition and want of arrangement this marine Drift 
resembles moraine matter, of which it is indeed only another 
form. It is to be recollected, however, that neither the cir- 
cumstances nnder which it was deposited, nor the materials 
themselves, were favourable to the development of planes of 
bedding. It is composed of gravel and boulders, angnlu- and 
rounded, polished and striated, imbedded in a matrix of clay 
of various hues, from dull brown to deep red and purple. This 
latter colour prevails much in the glacial accumnlations of the 
higher valleys ; and I could not but recollect, in connection 
therewith, the red colour of the boulder-clay of Lancashire. 
On close examination, it was evident that the clay itself was 
formed b; the trituration and decomposition of the felspathio 
rocks of the mountains. 

Several fine examples of rochea mautonnSee occur above 
Grastnere — lying as cones, or inclined planes, with their 
apices pointing up the valley ; and when we enter Easdale, 
and examine the snrfaces of the rocks on both sides of the 
valley along the western flank of Helm Crag, it is impossible 
not to be struck with the ice-moulded forms which they as- 
sume up to an elevation of about 1000 feet. 

Great Langdale. — The glaciated aspect of the rocks at the 
entrance to this valley is conspicuous, especially along the 
flank of Skelwith Fell. About half a mile from Brathay 
Church, on the Coniston road, the surface of the " Coniston 
flags" has been bared for several yards, and exhibits a system 
of parallel flutings and striations, ranging S.8.E. This, within 
the limits of a few degrees, is the invariable direction of the 
striation south of the Brathay, and is independent of the form 
of the ground. The ice has pursued tiie same southerly 
course, whether ascending along the flanks of Skelwith Fell 
and Oxen Fell, or crossing the more depressed district at the 
head of Windermere ; and it is astonishing how completely 
the inequalities of the ground seem to have been ignored. 
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An interesting section in Boulder-clay occurs N.W. of Longh- 
rigg Tarn ; it is of a deep red colour, resting on a grooyed sur- 
face of felspar porphyry. The chloritic elates, which form the 
flanks of Great Xiangdale along the northern shore of Elter 
Water, are remarkably ice-moulded and grooved, to an eleva- 
tion of 650 feet above the lake.- Along the bottom of the 
valley roches moutonnees protrude, and boulders are abun- 
dantly strewn over the surface. The striie range E. 10° S. in 
the line of the axis of the valley. At the village of Langdale. 
ice-moulded, polished, and fluted surfaces are remarkably 
fresh ; and I would here remark, that the fine-graised slates of 
this part of Langdale exhibit the glacial striations in greater 
perfection than the harder trap-rocks of other parts, the latter 
having suffered more by weathering along the planes of cleav* 
age. The oval and generally glaciated surfaces are suffi- 
ciently evident in the bedded porphyry which sets in above 
the village, but the fine groovings and striations are seldom 
exhibited. 

Langdale Moraine. — Although the bottom and sides of 
Langdale present frequent instances of perched and strewn 
blocks and accumulations of gravel, there does not appear 
to be any object which might not have been produced by j2ooi- 
ing ice, until we arrive within half a mile of its upper extre- 
mity. Indeed, the ascent of this valley is so very gradual 
that it is improbable glacial ice could have moved along it ; 
and the upper limit of the ice-worn surface seems to preserve 
a perfect level along the sides of the valley, which may be 
distinctly traced by the eye, from some positions above Elter 
Water, at 650 to 700 feet above that lake. Combining these 
circumstances with the faot that we meet with no undoubted 
instance of a moraine till we approach the head of the vale, it 
appears to me the more probable supposition, that the glacial 
evidences of this valley (as already stated) are attributable to 
the action of icebergs floating down when it was filled by an 
arm of the sea, to a level of about 1000 feet 

On approaching the ascent to the Stake Fa^s, at a height 
of about 500 feet, we meet with a well-defined moraine, formed 
of large rounded mounds of gravel, and strewn with boulders. 
This moraine at one time probably crossed the entire valley, 
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and most have produced a lake, till the mountain torrent, whicK 
everywhere has left evidenceB of its power, hewed for itself the 
channel which it now occapies. Although at so low an ele- 
vation, this moraine to all appearance has never been covered 
by the seai and is one of several proofs that the glaciers have 
occupied the valleys after the sea had retired, (PI. I., fig. 3.) 

The head of the valley is surrounded by a steep though not 
vertical wall of felspar porphyry and slate, stretching from 
the northern shoulder of Bowfell to the Langdale Pikes, The 
Stake Pass crosses the lowest portion of the ridge at an eleva- 
tion of about 1500 feet, and forms a portion of the central 
watershed. On reaching the level of the pass, I was surprised 
to find the whole surface covered by mounds of gravel and 
houlders, extending some distance down the valley towards 
£orrowdale, and hounded by the crags of the northern shoalder 
of Bowfell (see Plate I., fig. 2). It is not improbable that this 
may be the terminal moraine of a glacier which descended along 
the higher reaches of the Derwent ; but its occurrence in such 
a position appears to me not easily accounted for. The aspect 
of this moraine resembles a vast collection of tumuli ; and 
fancy might well point to it as the sepulchre of a battle- 
field. 

Plate I., fig. 3, represents the relative positions of the mo- 
raines of Great Langdale and of the Stake Pass. 

Little Langdale. — Towards its head, Little Langdale parts 
into three branches. The north branch leads up to Blea Tarn, 
and contuns fine examples of rocMa moutonnees, perched 
blocks, boulders, and glacial striations. These last, near the 
Tarn, point S.E. down the valley. 

The central branch ooutains a well-formed moraine (Plate II. 
fig- 4)i virhiGh probably at one time formed an embankment 
across the valley, in which case it would have produced a 
lake ; but the mountain torrent has scooped a channel between 
the southern side of the moraine and the mammillated bosses 
of porphyry which form the ridge. 

The. southern branch skirts the base of Wetherlam; and, 
judging by the remarkably smoothed and grooved surfaces of 
its flanks, has been subjected to an intense degree of glacial 
action. Around the copper works, the striations are visible 
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&t many points, and range nearly dne eaat, in the direction of 
the valley. This direction is continuous beyond Little Lang- 
dale Tarn ; but here the boundary-ridge is interrupted by an 
opening trending southward, and immediately the striations 
bend round in that direction. The flanks of Oxen Fell and 
Skelwith Fell also exhibit the southerly striations ; and it is 
evident, from this and similar instances, that some influence 
had heen constantly acting upon the ice, forcing it to the 
southward. Where the ice has held an easterly course, it is 
due entirely to the elevation of the ridges which bound the 
valleys. If we suppose these influences to have been either 
prevalent north winds or currents of the sea, it is an addi- 
tional evidence that the glaciation of these valleys has been 
produced hy floating ice, up to a certain level. 

Stockdale. — The flanks of this and the adjoining valleys of 
Scandale, Rydale, and Troutbeck, are overspread by a hete- 
rogeneous accumulation of gravel and boulders in a matrix of 
red and gray clay, which towards the lower parts of the val- 
leys assumes a somewhat terraced aspect. I have already 
stated that this is probably not true moraine matter, but the 
incipient form of marine Drift. Towards the head of Stock- 
dale, however, at a height of 950 or 1000 feet, it passes into 
a true moraine, which occupies the head of Klrkstone Pass 
(1200 feet), and extends down on the northern side into Pat- 
terdale for about 300 yards. On this side the moraine is 
more perfectly formed than on the side of Stockdale, and con- 
sists of the usual assemblage of rounded mounds of gravel, 
with strewn and perched blocks, covering polished surfaces of 
cleaved felspar porphyry. I do not think, however, that the 
remarkable block from which the pass derives its name is a 
true y/dcwr-perched block, but has fallen from the crags 
which bound the pass. 

This is the last of the valleys which I shall attempt to de- 
scribe on the southern side of the watershed. The descrip- 
tion of those on the northern side I propose reserving for a 
future occasion ; and shall content myself with remarking, that 
the great valleys of that part of the district exhibit similar 
phenomena, the striations and course of the ice having been 
northward. Thus the flanks of Grisedale, one of the wildest 
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gorges in the Like District, having its aonrcea in the heart of 
Helvellyn, are ice-monlded np to an average elevation of 600 
feet or more above the bed of the river. There are also re- 
markable examples of perched blocks of bage size, and well- 
defined, if not extensive, lateral moraines. Tbat this valley 
has been the troagh of a glacier, extending almost to ita en- 
trance, there is the clearest evidence, in the existence of a 
large terminal moraine. The elevation above the sea of this 
moraine is not more than 550 or 600 feet ; and its position is 
within a short distance of the entrance into Patterdale and 
the head of Ulleswater (380 feet). The moraine is about a 
quarter of a mile in length, and formerly extended right across 
the valley ; but the impetuous mountain torrent bus hewn a 
channel, and has levelled the ground for a breadth of 100 
yards. This glacier, extending from Gnsedale Tarn to the 
terminal moraine, was three miles in length, with an average 
breadth of 400 yards ; and, judging from the height of the 
polished surfaces along the flanks of the valley, 600 to 800 
feet in depth. 

If I have hesitated in the cases of the valleys of Langdale, 
Grasmere, Rydale, Stockdale, and Troutbeck, to admit of the 
existence of glaciers occupying their entire lengtha, 1 certainly 
have no such hesitation in the case of Grisedale, where the 
terminal moraine, placed near the very mouth, leaves no room 
for scepticism. In the case of the former valleys, the well- 
defined moraines are situated near their heads ; and the glacial 
phenomena which are exhibited along the bottom and sides 
of these valleys, and extended beyond into the open country, 
being such as are known to be prodocable by the action of 
floating ice, I am disposed to refer them to this agency. 
Without entering upon the question whether the valleys of 
the first class may not, at an earlier stage of the glacial epoch, 
have been occupied by glaciers, I only here maiataia, Uiat 
the marks of the former presence of ice are such as are capable 
of being produced by bergs floating down from glaciers which 
precipitated themselves into the sea, as in Tierra del Fuego, 
and, at a former period, in Scandinavia, where the rock sur- 
faces along the fiords are grooved and ice-worn to and below 
the water's edge. 
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The two great facta to which the glacial evidenoea of the 
Lalte District (as far as I have obaerred) appear to point are 
these : first, that the sea stood at a level sofficient to float ice 
charged with boulders over ridges and hills, which are now at 
elerations of 800 to 900 feet ; and, secondly, that aft«r the 
eea had retired, glaciers descended the valleys as low aiS 500 
feet above the present sea-level. 

The reader will therefore bear in mind that I have not 
now entered upon the question of any changes previous to 
these, the most recent and most apparent. 

TaruB. — The prodaction of tarns, or small mon&tain-Iakes, 
by the agency either of moraines forming embankments, oj 
by the scooping action of glacier ice, has been illustrated in 
the case of the High Alps and North Wales by Professor 
Ramsay.* Not less satisfactory are the examples of this 
kind in the "Lake District," where these lonely basins of 
water abound ; and distinguishing between tama and the 
larger and less elevated sheets to which the term " lakes" more 
properly belong, I think we may safely assert that there is 
scarcely one of the former in whose production glacial ice has 
not been concerned. Indeed, as a scientific distinction, it 
might be advisable to restrict the term " tam " to those lakes 
which can be traced to the formation of glacial agency. 

Of the tarns belonging to the Southern Watershed, per- 
haps the most interesting examples, as connected with glacial 
vestiges, are Stickle Tarn, Easdale Tam, and Blea Tam, which 
I shall describe in this order : — 

Stickle Tam. — This basin is fed by a stream which 
descends a gorge scooped out along the north-eastern flank of 
the Langdale Pikes. The sloping ledges of porphyry, which 
form a conspicuous feature at the upper sources of the brook, 
are striated E. and W. in the direction of the valley ; and 
at an elevation of about 1800 feet, lateral moraine shingle, 
formed of deep red gravelly clay, with perched blocks, is 
etrewn along the flanks. The tam, which reposes at the lower 
end of this valley, is bonnded through half its circumference 
by a wall of precipitous clifis, whose extremities are united by 

* Qoar, Joor. Geol. 3oo., toI. tHU &c., " PsBbl, Paa^, and GlMiew," 3d edit. 
SEW BEKIEB. VOl. XI. BO. I. JAN. 1860. D ,-, . 
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h well-defined moraine— thus forming and completing the 
basin. The interior edge of the moraine is but slightly curved, 
and forma rather the chord of the arc. It consists, as usual, 
of large mounds of gravel and clay, on which bouldera lie 
scattered in all positions ; and over the south-eastern extre- 
mity of the moraine, the brook to which the tarn gives birth 
leaps forth, and is precipitated in a succession of cascades into 
Langdale. From the ice-worn character of the rock surfaces 
along the sides of the tarn, it may easily be inferred that the 
glacier which deposited the moraine, aud thus became the 
primary agent in the formation of the tarn, at one time cas- 
caded down the declivities. 

But in this remarkable little tarn, there is an object almost 
uniqoe in its kind, and which the tourist frequently notices 
without being aware of its true meaning. At about the centre 
of the taru, a smooth, oval boss of rock, about twelve feet in 
length, rises about two feet above the water at its centre. On 
this is perched a natural Kooume^it of the transporting agency 
of ice in the form of a boulder, nearly round, and (judging at 
a distance of 100 yards) about four feet in diameter (Plate 
II. fig. 5)- It has a most singular effect, thus placed in solitude, 
and isolated, by a circular sheet of still water, from the 
blocks, which strew the banks of the tarn in profusion. By 
its permanence in so critical a position, it shows how com- 
pletely the lake has been protected from storms, and from 
changes in the level, as a combination of the^e circumstances 
would probably have long since swept the block into the 
depths of the lake. 

Easdale Tdm.— Crossing to the east, over a tract of rocky 
ground of an elevation of about 2000 feet, we arrive at the 
edge of the deep basin which incloses Easdale Tarn. That 
the valley of Easdale was occupied by a glacier, there is un- 
doubted evidence on all hands. A moraine of large dimen- 
sions stretches out from the base of the crags above the tarn, 
and threatens to block the valley, which perhaps it once did. 
The flanks of the valley are strewn with boulders and perched 
blocks of huge dimensions ; and the dark mammillated masses 
of trap are conspicuous, especially south of the lower end of 
the tarn, where they resemble the upturned sides of a ship. 
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grooved with glacial Btriee ranging east, visible eren at a dis- 
tance whea the beams of the western Bun glance athwart their 
flanks. This smoothed and ice-moulded character of the 
rocks ie apparent to the junction of the valley with that of 
Grasmere ; and is also exhibited along the flanks of Helm 
Crag, which forms the boundary of the valley on the north- 
east side. It is probable that the lower end of the glacier 
entered the head of Grasmere valley by the channel at the 
foot of Helm Crag, while a portion of the ice lined the snmmits 
of the cliffs over which the waters of Sour Milk Ghjll are 
precipitated, and thus assumed on a smaller scale the appear- 
ance of the lower extremity of the " Glacier des Bois." 

I have already referred to the moraine at the head of Eas- 
dale Tarn. A second and less elevated moraine, partly sup- 
ported by a ridge of ice-worn trap, strewn with boulderSi forms 
an embankment to the lower end of the lake itself. The 
brook has worn a channel to a depth of 100 feet into the mo- 
raine without reaching the solid rock, so that it is probable 
that the lake rose higher before the channel was worn to its 
present depth; and as the process proceeds, it may sink lower. 

The perched blocks on the mountain sides along the Bonthem 
flanks of Eosdale are remarkable. They may be seen at ele- 
vations of nearly 2000 feet (estimated) ; and one example, 
conspicuous at some distance on descending from the tarn 
towards Sour Milk Ghyll, occupies so critical a position on 
a shelving ledge, that had the district ever experienced an 
earthquake, it would infallibly have been precipitated into the 
valley below. 

Blea Tarn. — This little sheet of water occapies a hollow 
near the pass between the two Langdale valleys. On the east 
and west the basin is bounded by lofty crags, whose surfaces 
are glaciated to a height of 250 feet above the tarn. On de- 
scending from the tarn towards the main valley, the examples 
of roches moutonneee and perched blocks are numerous and 
well pronounced. The striations range S. 20° E. A ridge 
of these ice-moulded bosses of porphyry stretches across the 
lower or southern side of Blea Tarn, and at first appears to 
be the agent in banking up the lake ; bnt on following the 
ridge to the spot where the brook escapes, it will be found that 
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the lake is really due to a Btnall morune, which fills up a gap 
between the ridge jnst menttoned and the rock surfaces at the 
west side of the tarn. Rock in eitu does not reach the bed 
of the brook till it has fallen over several feet verticallj of 
morune gravel, and boulders. 

There are two other little tarns which I visited — those of 
Grisedale and Loughrigg — whose^formation does not appear to 
be attributable to moraines, as they are completely surrounded 
by solid rock basins. In the case of Grisedale Tarn, from its 
eitualaon near the head of a pass or watershed, and partly 
inclosed by steep and high cliffs, it may not improbably 
afford an instance of the "acoopitiff" power of ice or enow 
when charged with fragments of rock, to which Professor 
Ramsay has referred the existence of some of the mountain 
lakes of Wales. 

To recapitulate. The facts here detailed appear to show — 

1. That there have been glaciers at different levels, descend- 
ing as low as 600 or 600 feet after the retirement of the sea 
which deposited the Drift. 

2. That the Drift-sea rose at least as high as 1000 feet, 
probably much more. 

3. That many of the tama owe their formation to embank- 
ments of moraine gravel. 

4. I infer — that (for reasons stated above) the glaciation of 
the larger and less elevated valleys, together with the hilly 
districts south of the mountainous tracts, is due to fioaimg 
ice of the Drift-period, in the form of bergs and coaat ice. 

5. That there were at this period some agenta, whether cur- 
rents or winds, or both, impelling the icebergs southward, so 
that they always moved in that direction, unless prevented by 
barriers. 

It is only proper to state in conclusion, that not being fur- 
nished with an instrument for measuring altitudes, some of the 
numbers in the above pages are only estimations. However, 
HB there are many positions — as the summits of the mountains, 
the more marked prominences and passes, the surfaoes of the 
lakes, &c, — the elevations of which are well known, the author 
had fre(iuent data to guide him, and feels confident that the 
numbers stated are close approximations to the reality. 



On the ApplicaHon of certain Latoa of Heat and Com- 
buttwn to the Use and Economy of Fuel. Being the 
substance of a Paper read before the Aberdeen Philo- 
sophical Societtf, lltA Fehruary 1859. By ALEX4NDEB 

B. MiLNS. 

Bj CombastioD is QBoally meant the chemical combina- 
tion of two or more bodies with the eTOlution of light and 
heat. Oar present inquiry refers to combuation effected for 
the production of beat by means of ordinary fuel. 

l^ere are two modes in which this subject may be inves- 
tigated. We may begin with first principles and ascertained 
scientific data, and from these descend to general laws and 
rules for practical guidance ; or we may set out by compar- 
ing those conditions under which good or bad results hare 
been attained in practice, and thus arrive at general roles 
which shall be applicable wherever the same conditions or 
circamstanceB lecnr. 

The former method we intend ehiefiy to follow, and shall 
endeavour to show that many valuable data have been attained 
by careful Bcientific research ; that they admit of very wide 
application ; and that the deductions are of the highest practi- 
cal importance to all who employ fuel as a source of heat. 

Both the modes of investigation referred to have been ably 
followed out by Drs Ronalds and Richardson. It is here 
intended to view the subject in a somewhat different aspect; 
reducing the more important points to a systematic form, and 
calling attention to some phases of the inquiry which are not 
generally understood, although they appear to be of great im- 
portance. To illustrate our meaning, we may refer to Table 
III., in which is shown the inseparable connection between 
Draught, Initial Temperature, and Economy of Fuel. 

The substances generally used as fuel are wood and coal 
in all their varieties. They owe their heating powers to one 
or both of two simple substances — to carbon, or to carbon 
and hydrogen. The heat is evolved as an accompaniment 
or result of the combination of the oxygen of the atmosphere 
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with the combuatible. "With carbon, the rest 
ia carbonic acid CO,, a transparent colon 
bjdrogen, the result is water HO, in a state ■ 
nitrogen of the air passes along with these g 
farther than by being heated to the same tei 
carbonic acid and vaponr of water. 

Atmospheric air contains 23 per cent, ox 
cent, nitrogen hj weight. 

The transformation that occurs in the comb 
may be thus represented, atomioally :^- 

Carbon, 1 atom = 6- 1 Produc 

Atmos. air, f Oxygen, 2 atoms = 16' J Carbon 
contaioing \ Nitrogen, 536 Nitrt^i 

75-6 

Or, assuming carbon as unity, — 

Carbon, ^' \ ^' 

. . ... f Oxygen, 2667 j Carboni. 

Air. containing ^ Nitrogen, 8 933 Hitroge. 

126 
In the case of hydrogen, the atom of whit 
by unity, we have, — 

Hydrc^n, !■ 1 Pr 

. . ... ( Oxygen, 8- f Water, 

Air, containing | Nitrogen, 26-8 Nitrog, 

35-8 

Hydrogen therefore requires, as compare( 
weight of carbon, three times as much oxy 
quently three times as much air. 

When we use the term "perfect combus 
that these combinations have occurred. 

But combustion may be imperfect. The i 
may be separated as soot ; or if, while the < 
intense heat, the supply of air be suddenly 
oxygen may combine with two atoms carbon 
and thus form carbonic oxide CO, instead < 
COj. Or the hydrogen and carbon, where bi 
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may combine, forming hydrocarbons, auch as tarry rapoars, 
coal-gas, &o. ; or the hydrogen may escape anconsumed. At 
present, however, we shall consider the lavs which are con- 
nected with the perfect combustion of carbon and hydrogen 
separately. 

The data relative to the calculations are given in Table I., 
which explains itself in so far. In columns 5 to 10, the 
temperature 60° is assumed as the mean ; and 32° as that 
from which it is usual to cslcnlste the expansion of gases by 
beat. 

Columns 13 to 16, relating to specific heat, are of great 
importance. When we coo) different gaseous, liquid, or solid 
bodies, they give out different quantities of heat; which, 
expressed numerically, are called specific heats. Two stan- 
dards are used for comparison — air atid water ; to the latter 
we shall adhere in subsequent calculations. If water is 
assumed as 1-000, air is -2669; that is, water requires nearly 
four times as much caloric to raise its temperature any given 
number of degrees as is required by air. 

The Bpeci6c heats, by different observers, vary to some 
extent. We give those generally adopted. It yet remains 
to be determined whether specific heat continues constant at 
all temperatures: experiments by MM. Dulong and Petit 
would seem to indicate that at high temperatures, say 1000°, 
gases require more caloric to raise their temperature than at 
low temperatures. 

The heating powers in column 17 are by Andrews, and are 
expressed in parts by weight of water heated 1° Fahr. by the 
caloric generated in the combustion of 1 part by weight of 
the combustible. The data may he relied on, as the results 
for carbon by Despretz, Grassi, and Andrews, vary only 2 
per cent.; and for hydrogen, the results by Dulong, Hess, 
Crawford, Grassi, Fahre and Selbermann, and Andrews, vary 
only 8 per cent. 

The results for compound combustibles, such as olefiant 
gas, containing both carhon and hydrogen, approach closely 
to the theoretical results as calculated from the separate 
heating powers of their components. Column IS shows the 
approximation in the cases of defiant and light carburetted 
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hydrogen gases. In moat treatises on fael, the sabject is 
rendered unnecessarily intricate by assigning to each hydro- 
carbon a separate heating poirer. They should evidently be 
regarded as miztnres of so much hydrogen vith so much 
gaseooB carbon, because, in their ordinary combustion, they 
are previously decomposed by the influence of heat into their 
two elements, which bum in succession ; as in the case of 
illuminating gas. 

Carbon as a Source of Heat. 

More or less pure, it is met with in various forms, as fuel. 
We will proceed to give the particulars of its " perfect com- 
bustion," in a tabular fonn, and also examine some of the 
phenomena which attend its application to heating purposes. 

In Table 11., the process of combustion, without reference 
to its application, is represented. 

All the caloric generated is regarded as being present 
in the products of combustion — viz., the carbonic acid and 
nitrogen. The mean specific heat of this gaseous mixture 
is found in column 8 ; in order to ascertain the temperature to 
which it is raised, as in column 11 ; and the total amount of 
sensible heat it contains, as in column 10. 

As regards column 10, experimenters having ascertained 
that the caloric generated by 1 part carbon heats 14,220 
parts water (specific heat 1-000) 1° Fahr., it becomes ft simple 
matter to find how many parts of the products of combustion 
(specific heat -2596) will be riused 1° Fahr. -2596 : 1-000 
: : 14,220 : 54,776; which may either be regarded as parts 
heated 1°, or one part heated 54,776°, if such were possible. 

To find the temperature, column 11, we have to consider — 
If the heat generated is such as will raise 1 lb. of the gaseous 
products 54,776°, what will be the temperature, seeing that the 
weight of these products is 12-6 lb. Thus,— 54,776° -f- 12-6 
= 4347°, which is the intensity of temperature produced, sup- 
posing no loss by radiation or conduction, and the specific 
heats to be the same at high temperatures as at low. 

E^eet of Excess of Air. — We have seen that 1 lb. carbon 
in beingbumed requires 11-6 lb. air, and that the temperature 
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produced is 4300° to 4400°, when exactly this quantity of air 
is used. But if excess of air pass through the ignited carbon, 
or eater by any other chaunel, so as to mingle with the trae 
products of combustion, it will share in the caloric generated. 
Suppose twice the requisite amount admitted, or 11-6 lb. in 
excess for 1 lb- carbon, what effect is produced ? 
In the gaseous current we now have, — 

Carbonic acid, as before, 3667 lb. at -2210 spedfic heat. 

Nitrogen, do., 8-933 „ -2764 

Air, in excess, 11600 „ -2669 „ 

Sum, 24200 lb.at -2631 mean sp. heat. 

Instead of, 12-600 lb. at -2596 do. 

We may now find tlie heating effect of the caloric generated 
on this new gaseous mixture — and also its temperature. 

Heating Effect.— 2QSi -. 1-0000 : : 14,220° : 54,048°, the 
temperature to which 1 lb. of the mixed gases would be raised 
by the heat generated in the combustion of 1 lb. carbon. 

Temperature.— HfiiS' diffused over 24-2 lb. gives 2347°, 
which is the utmost temperature to which this new mixture 
can possibly rise ; instead of 4347" with the minimum quantity 
of air. 

On this point we may remart generally, — 

1. The caloric generated is neither increased nor dimin- 
ished by excess of air. In all cases, it is capable of communi- 
cating 14,220° heat to cold water. 

2. But this caloric is diffused through a greater quantity of 
matter when excess of air is used, and the consequence is a 
reduction of temperature as we increase the excess. 

3. The degree of reduction may be found as above, by taking 
into account the increased quantity of gaseous matter in con- 
nection with the varying specific heat. 

4. In the combustion of carbon, as the specific heat of air 
ia nearly the same as that of the original products of com- 
bustion, the mean specific heats, with various degrees of excess, 
vary very little. The reduction of temperature is therefore 
almost exactly in proportion to the increase in weight. (This 
does not hold good in the combuation of hydrogen.) 

NXW EBRIES. VOL. XI. iro. I. JAN. 1860. E.-, . 
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Application of the Heat from Combuition of Carbon to 
Praaeticl purposet. 

To preseBt some features of this part of the subject at one 
vieWi Table III. has been drawn up. Its minnteness will obviate 
the necesBit; of repeating the calculations, and will also render 
more evident the matual dependence of the various principles 
involved. 

By 1 dranght, or 1 equivalent of air or draught, we mean that 
«o more air has been admitted than is necessary for perfect 
combustion — viz., 11-6 lb. per lb. carbon. 2 draught meaaa 
11-6 lb. in excess, and so on. We have assumed dranght in 
excess from 1 to 2 equivalents rising by tenths, and from 2 to 
20 by greater intervals, and it includes all air mingling with 
the products of combustion in any way. 

Many persons do not seem to be aware of the extent to which 
excess of draught frequently exists in the ordinary use of fuel, 
and such may hastily conclude that the principles we advert 
to, and the formuln founded on them, are inapplicable. We 
remark, therefore — 

1 . It is well known that draught may be so increased that . 
with a thin open stratum of fuel the fire will be at last ex- 
tinguished. 

2. The oxygen of the air must come into immediate contact 
with every particle of carbon before combination takes place ; 
but it frequently occurs that parts of furnaces, more especially 
towards the fire-bridge, are not covered with fuel, and other 
parts so thinly as to allow the air to pass in streams. 

3. Air is often admitted by openings above the fuel, with or 
without intention, at improper times. Such air is not at all 
required where the fuel is entirely carbonaceous, — such as coke 
&c., — as the combustion is entirely confined to the fuel on the 
grate ; and in hydrogenous fuels, it is required only during 
the period when the infiammable hydrogen compounds are being 
evolved, and not at all when the carbonaceous residue or 
cinder is burning alone on the hearth. 

4. Many instances occur where the same amount of dranght 
is maintained, whatever be the fiuctuations of work done or 
fuel 
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5, The analvBca of waste products by r&riona observers show 
great excess io many cases.. 

In Table III., for every degree of excess of air, we have 
given the new mean specific beat (column 6) -, the heating 
power constant on cold water (8), but varying slightly on the 
increased products (9) ; the pyrometrical effect, or ntmost 
temperature attainable in eacb case .(10) i and the diminution 
of temperature per cent. (11). The most important points 
here involved are — 

1. Absolute amount of Caloric generated. — As before 
remarked, this is the same in all cases where carbon is con- 
verted into carbonic acid by combnstiou in air. The various 
obeervers weighed the carbon, bnt not the air ; and their re- 
Bolte coincide. It must be remembered that tbey cooled down 
the products to their original temperature by ice or cold water. 

This heat is capable of communicating 1° Fabr. to 14,220 lb. 
water per lb. carbon, but its value may be otherwise expressed, 
according to the purpose to which it is to be applied. 

Expressed in pounds water raised from freezing to boiling, — 

32° to 212" = 180°. 14,220 -J- 180 = 79 lb. 
Raised from mean temperature to boiling point, — 

60° to 212° = 152°. 14,220 ^ 152 = 93i lb. 
Baised into steam from mean temperature, — 



60° to 212° = 
Latent heat in steam, 065° I 



-1117 = 12-73 lb. 



Raised into steam from boiling point, — 
Latent heat in steam, 965°. 14,220 -^ 966 = U'74 lb. 

2. Utmost Temperature, or Pyrometric Inteneity. — In 
column 10, this is given for every degree of draught. The mode ■ 
in wbicb It is determined has been already indicated. 

This temperature can be expected in practice only when all 
the heat produced is present in the gaseous current, at the 
point where we look for such temperature. In most cases 
part of it is immediately radiated and absorbed, as in steam 
boilers where the furnace is inside or immediately under; but 
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■where the fire ia surrounded by non-conducting material, each 
&a brick, the temperature in the Bpace immediately over tbe 
fuel may be expected to agree generally with the Table. 

An iuepection of the Table will show, that with every ad- 
dition, however small, of air in excess, the ntmost temperature 
attainable decreases. For instance, the current of hot gases 
rising from a fire of charcoal with a draught of 2 eejniralents, 
or doable that requisite for perfect combustion, would indicate 
about 2000° were a pyrometer freely suspended in it. 

By reference to column 6, it will be seen that the mean 
specific heat of the current varies only slightly as we increase 
the proportion of air. The diminution of temperature is 
therefore almost exactly in proportion to the increase of 
draught, and we are thus able to reduce the matter to a formula 
or rule easily remembered. 

Formula 1. To find the initial temperature due to any 
amount of air or draught, divide 4400° by the equivalents of 
air. 

The results by tbis formula coincide closely with column 10, 

Example. — Required the initial temperature where Ij 
equivalents of air are given, or a draught of 17iS lb. air, per 
lb. carbon, instead of 11-6 lb. % 4400 -=- 1-5 = 2933°. With 
doubledraughtt 4400°-j-2 = 2200°. With ten-fold drau^t! 
4400° -H 10 = 440°. 

By the term " Initial Temperature," as used above and sub- 
sequently, we mean the temperature of the gaseous current 
arising from combustion, after all the atmospheric air from 
any opening whatever has been added to it, and before any of 
the caloric has been abstracted. 

This formula applies, without any material qnalification, to 
the use of all purely carbonaceous fuels, such as coke, wood, 
charcoal, anthracite, &c. ; and as the laws of nature are in- 
exorable, we must suit our modes of procedure to their require- 
ments. We will afterwards see the important bearing of 
initial temperature on economy of fuel, extent of heating-sur- 
face in boilers, ka. 

To the use of common coal or wood in its natural condition, 
this rule also applies ; with a qualification, however. Imme- 
diately after fuelling, and while the volatile hydrogen and 



Combustion to the Use and Economy of Fuel. 53 

bydrooarbons are being evolved, air ought to be admitted above 
the fuel, or through the fnel in excess, because these volatile 
elements bum in the furnace, aud not on the hearth. And 
while this goes on, the initial temperature due to the carbon 
will be modified by that due to the hydrogen, which is about 
one-fifth less for the same proportion of air. But so soon as 
the hydrogen element disappears, we have carbon alone, in 
the shape of charooal, coke, or cinder, and at this stage all 
fuels become amenable to the law nnder consideration. 

In many applications of fnel, intensity of temperature is 
required, as in metallnrgic operations, the manufacture of 
alkalies, &c. CSist-iron melts at a temperature of 3000' to 
3300° ; a draught of 1*6, producing a temperature of 2951", 
could not, however long continued, melt a single grain of that 
metal. 10 draught might boil water, but not melt lead ; 
5 draught, giving 908° temperature, might melt lead, but not 
copper. 

In all such cases, the quantity of fnel does not decide the 
temperature, or determine the efffect ; all depends on the re- 
lative amounts of fuel and air. A very small opening in the 
door or elsewhere of a reverberatory furnace may cause much 
loss of time and fuel, by its paralyzing eflFect on the tempera- 
ture of the gaseous current. 

3- Amount of Heat carried off by the " Waste" Products of 
the Combustion of Carbon. — By " iraste products," we mean 
the gaseous current after it has been applied to heating pur- 
poses. 

As before remarked, carbon generates 14,220° heat ; but to 
obtain it all, we must cool the gaseous current to its original 
temperature — that of the atmosphere. In the testing experi- 
ments by Andrews and others, this was done, but is not 
practicable in the ordinary nse of fuel. The departing cur- 
rent must of necessity be, in all cases, as warm as, and is in 
general much irarmer than, the surface or body to which it 
has communicated caloric. This involves loss of heat ; and 
we will now consider the laws which regulate the loss under 
varying circomstances, and draw such general conclusions as 
may be practically useful. 
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Suppose a current of heated air to issue from an orifice ; 
what data are required in order to estimate the amount of 
caloric contained in it, aa compared with the amount in the 
same current at atmospheric temperature t The data are — 
1. Its weight ; 2. Its specific heat ; 3. Its temperature. 

Example, — In one hour 1000 lb. gaseous matter — specific 
heat -2596, temperature 560° — escape. Required the caloric 
present oyer that present at a temperature of 60°. 

1000 lb. at -2596 sp. heat = 269-6 lb. water at 1-0000 sp. beat, and 
2&0-6 lb. water beated 500° = 129,800 lb. water, heated 1°, ' 

which would be the amount of caloric lost in one hour. 

Suppose, also, that during the same period we had consumed 
120 lb. carbon, what is the loss per cent,? 

Total beat generated, 14,220° x 120 = 1,706,400". 

Loss as above, 129,800° = "7-6 per cent. 

In general we may therefore affirm, — 

1. The loss by beated waste products increases vith the 

temperature at the moment of escape from contact with the 
body receiving the calorie. In future, it will be convenient to 
call this the " Terminal Temperature." 

2. The loss also increases with the quantity or weight of the 
waste products. 

3. Also with the specific heat. But, as before observed 
(column 6, Table III.), this element does not vary to any 
notable extent in burning carbon with varying equivalents of 
air. Under all circumstances it ranges from '2596 to -2669. 

But as the subject admits of more rigid calculation, and as 
we believe the principles involved to be of the highest import- 
ance in practice, we have inserted the eolumus in Table III., 
immediately succeeding column 14. This latter column con* 
tains, for each case, the weight of water, equal in capacity 
for heat to the whole gaseous products per lb. carbon. For 
example, the heat which would raise the waste products from 
1 lb. carbon, with a draught of 1}, 200° temperature, as indi- 
cated by a thermometer, would raise 4-82 lb. water 200°, or 
1 lb. water 964° (= 4-82 x 200"), as in the Table. Bj 
multiplying column 14 by the degrees of temperature in the 
escaping gases, we thus obtain the loss for any terminal tem- 
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perature in degrees of heat on 1 lb- water per lb. carbon 
consumed. Now, each lb. carbon generates 14,220° ; so that 
we are able to find the loss of heat per cent, in each case. 

Each lesnlt given in the Table is calculated in the same 
manner. 

Terminal temperatures np to 550" may be ascertained by 
means of a mercnrial thermometer. For higher temperatures 
other means must be employed. A reliable pyrometer for 
high temperatures is still a desideratam. In most steam- 
boilers working stationary engines, where economy is at all 
consulted, the mercurial thermometer ought to be sufficient. 

Although the calculations have rather a formidable appear- 
ance in detail, the results maybe got at once by a very simple 
formula. 

Formula 2. — To find the per-centage of loss of heat by 
waste products, multiply the terminal temperature by the 
equivalents of draught. The constant nnmber 4400 is to the 
product, as the whole calorie, capable of being generated by 
the carbon, is to the loss. Examples : — 



inaltemp.600=x 


Drtught 


1-3= 650°= U-8 per cent. le^M 


Do. 300" X 


da. 


1-8= 640'= vz-i do. 


l)o. 600= X 


dn. 


20 = 1200'= 27-3 do. 


Do. 3000° X 


Ao. 


10 = 3000"= 68-2 do. 


Do. 4400" X 


do. 


10 = 1400"= 100' do. 



These results agree closely with those given in the Table ; 
and if we are correct in our premises so far as known scien- 
tific data extend, the principle is of immense importance, and 
deserves attention. The quantity of carbon consumed, either 
as coke, charcoal, cinder, &e., does not affect the result. With 
a terminal temperature of 600° (which is common), and a 
dranght of 2, or twice the air necessary for perfect combus- 
tion (which is equally so), the loss cannot but be, at least, 
26-7 per cent, of the heat generated, whether from 100 grains 
or 100 tons of the carbonaceous material. 

When we bear in mind that anthracite and several other 
1-arieties of coal contain 90 to 98 per cent, carbon ; that char- 
coal contains about as mnch, the volatile ingredients having 
been expelled ; and that even ordinary bituminous coal con- 
tains 80 to 90 per cent., about 50 per cent, remaining on the 
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hearth aa purely carbonaceona coke or cinder, the eztensire 
application of the formnla now given muBt be very evident. 

Bj its aid, m&ny problems which artae in ordinary practice 
maj be solved — at least approximately, or in proportion as we 
are able to ascertain, with accuracy, the terminal temperature 
and draught. We gire a few examples. 

Example. — ^With one draught, we find the terminal tem- 
perature from a boiler-furnace to be 1000°. What saving oE 
fuel might be expected by increasing the boiler surface so as 
to reduce the terminal temperature to 400°^ 

1000° X 1 = 1000 =: 22-7 per cent loss, 
reduced to 400° x 1 = 400= 9 1 do. 

Probable saving, 13-6 per cent. 

Example. — With 2 draught, which is much more common 
than 1, we would have, — 

1000° X 2 = 2000 = 45-4 per cent. loss, 
reduced to 400° x 2 = 800 = 18-2 do. 

Pi-obable saving, 27'2 per cent. 

The further effect of properly regulating the draught would 
be,— 

1000° X 2 = 2000 = 45-4 per cent. loss, 
reduced to 400° x 1= 400= 9-1 do. 

Probable saving, 36*3 per cent. 
Example. — With 2 draught, and terminal temperature 
600°, what saving might we expect from adopting Grreen's 
Fuel Economizer, or any similar apparatus, to absorb and 
utilize the waste heat by reducing the temperature to 200" ? 

600° x 2 = 1200 = 270 per cent. loss. 
reduced to 200° x 2 = 400 = 91 do. 

Probable saving, 17'9 percent. 

Example- — ^With a draught of 1-^, the terminal tempera- 
ture of a reverberatory furnace is found to be 1500°. Required 
the saving, if the heat were applied to evaporating purposes, 
and the temperature reduced to 300° ? 
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1500° X 1 A = 1800 = 40-9 per cent. loss. 
300° X 1|V= 360 = 8-2 do. 

Probable saving, 32*7 per cent 

(It may perhaps tend to strengthen confidence in this 
formula to state that, in the writer's experience, 30 to 35 per 
cent, saving of fuel has been in some cases effected, by simply 
redncing and regulating draught, withoat any reduction of the 
terminal temperature.) 

4. Excess of Air at diminishing the effective and increas- 
ing the non'effeetive Caloric in heated Gaseous Currents. — 
Against diminishing excessiTe draught, jt may be, perhaps, 
urged, that it will, by raising the initial temperature, also 
raise the terminal temperature, and so leave us where we were 
as to economy of fuel. But we shall endeavour to show, that 
it is absolutely impossible to obtain so much heat from the 
same fuel in the one case as in the other. 

Suppose the case of a steam-boiler, steam at 14 lb. pressure. 
The temperature of the steam and also of the water will be 
about the same at all points — viz., about 260°. The iron of 
which the boiler is formed, being the medium through which 
the heat is communicated, will be somewhat liigher in tempera- 
ture — suppose it 300°. Lastly, suppose this boiler heated by 
currents of gaseous matter, containing the caloric generated 
by the combustion of a constant weight of carbon, with vary- 
ing proportions of air or draught. 

It is evident that, under all circumstances, the gaseous cur- 
rent, in the case supposed, must retain at least 300° tempera- 
ture, that being the temperature of the receiving surface of 
iron. Up to 300°, therefore, the caloric in the cun-ent is non- 
effective ; above 300° it is efficient, and capable of being com- 
municated, if the heating or absorbing surface is sufficiently 
extensive. 

Keferring again to Table III., we find that the waste pro- 
ducts, at a terminal temperature of 300°, contain, for varying 
draughts, the following per-centages of the whole heat gene- 
rated, which per-centages are, in this ease, non-effective. 1 lb. 
carbon generates heat capable of evaporating 14-76 lb. water. 

SEW BEKIXS. VOL. XI. MO. I. JAIT. 1860. ¥ 
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The proportion of non-effeotiTe to eSeotive rises rapidly, 
and the losa is absolute and inevitable with these draughts \ 
as the boiler, hoverer extensive its surface, cannot absorb 
calorie from a current vbich has fallen to its own temperatme. 
The last column shows the diminishing effect as to the quan- 
tity of water raised into steam. We have reason to believe 
that 6 to 10 equivalents of air are admitted, very frequently, 
in one way or another; and, if so, the waste of fuel, or rather of 
heat, cannot he less than we have stated ; it may be n^ore 
from the action of other causes. 

For practical guidance, we will express the principle in- 
volved, in a formula. 

Formula 3. — To find the proportion of caloric which is nonr 
elective in the use of carbonaceous fuel, multiply the tempera- 
ture of the body or surface to which the heat is applied by the 
equivalents of draught. 4400 is to the product as the whole 
caloric capable of being generated is to the proportion that is 
non-effective. 

This formula differs from the last in one respect only: it 
gives the minimum loss, supposing our arrangements are most 
complete, and that all the heat is absorbed which can possibly 
be ; while formula 2 gives the actual loss as determined froui 
the temperature at which the products actually escape, which 
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is generftlly mneh higher than that of the absorbing soifaoe or 
body. 

Consideration of the points we hare referred to will serve to 
gire definite views &s to the economizing of fuel and heat by 
applying waste products to heating water and other pnrpoBes. 
To render effective a gaseous current which has become DOn- 
efiective, we have simply to present a body of lower tempera- 
ture ; by this means a farther quantity of calorie is absorbed. 
We reach the limit when the current becomes so cold as to b0 
incapable of creating sufiicient draught by its ascent in the 
chimney. But however low we may reduee the terminal tem- 
perature, excess of draught still oontJnnea to increase the pro- 
portion of caloric which is finally non-effective. 

5. Ewceta of Air aa it afeett Vie Amount of Surface re- 
quired for the Absorption of Heat. — ^We shall now show that 
excess of air not only diminishes the effective heating power 
of gaseous currents, but renders a more extensive surface ne- 
cessary for the absorption of the same amount of caloric. Or, 
taking, for example, the raising of steam, we find that as we 
approach the minimum of draught necessEiry for perfect com- 
bustion, the available heat is not only increased in quantity 
from the same fuel, but less boiler surface is required than 
with excess of air. 

In general terms, and without anything approaching to de- 
monstration, this ought to be allowed, when we consider that, 
ae the excessive draught is diminished, the temperature is in- 
creased ; and that as the temperature of a heating body in- 
creases, its power of heating another body increases also 
and, lastly, that as the heat received by the boiler-plate in- 
creases, the steam raised from its surface increases in exactly 
the same ratio. 

The gaseous current, as it passes along the flues and sides 
of a boiler, communicates heat by actual contact ; above or 
around the fire or Same, heat is communicated by radiation also. 
With regard to the rate or velocity at which a current commu- 
nicates its heat by contact alone, experiments by Dulong and 
Petit may be referred to. They found that gases cooled other 
bodies by contact in the following ratio: — " When the differ- 
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ence of (emperatare (between the g&s and the ^Mdiy) is donbled, 
the velocit; of cooling is increased 2-35-foId." {GmeUn, 
p. 233, Tol. i.) The inference is, that heating bj contact of 
gases observes the same progression, as a similar agreement 
exists between the phenomena of radiation and absorption- 

But, in the absence of direct experiment as to the appli- 
cability of Dulong and Petit's law to heating by gasea, we 
shall merely assame that the amount of heat commanicated 
increases with the difference of temperature in arithmetical 
progression ; that is, when we double the difference between 
the temperature of the current and that of the boiler, double 
the quantity of caloric is communicated; and so on for other 
differences. This makes ample allowance for the probability 
that the part of the boiler surface in contact with the current 
may increase in temperature to some extent also, as we raise 
that of the current itself. 

Suppose, as before, that, to raise steam,- we employ carbona* 
ceons fuel under different degrees of draught, assuming the 
temperature of the water as 250°, and that of the boiler 300°; 
carbon used, same weight in every case. 



CMlwnftcecms fuel twed, 
Varjing degreeB of draught or 

ture in each case, see Table 
III 

face in each case, 
in each case. 

an equal amount of boUer 
Borfaoe, taking 1 draught aa 

unity 

Proportion of caloric which is 
effoctive, or capable of being 
absorbed in each case, as 
found by Formula 8, 


1 
I- 


1 
1-6 


1 
2- 


1 
2-6 


1 
3- 


1 
4- 


4847° 

800= 


2961° 

800° 


2288° 

800= 


1797° 

800° 


1503° 

800° 


1182° 

800° 


4047" 


2661° 
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■90 


-48 

■86 
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■80 
■80 


■20 
•78 



We thus see that with excess of air above what is chemi- 
cally required, there is not only a diminution of ihe amoant of 
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heat vbicb can possibly be absorbed (see formula 3), but the 
absorbing power of the boiler is also diminished, and that in a 
much higher ratio. We have not only less available caloric, 
but we teqoire additional absorbing surface to obtain even this 
fimaller amount. The rates at which the surface abaorba 
caloric or generates steam, as given above (*), refer to that 
part of the boiler to which the gaseous current is first applied ■ 
but its course throughout is influenced in the same way. The 
first square foot of surface with 1 draught is equal in power 
of raising steam to the first 5 square feet with 4 of draught ; 
consequently, less remains for the other parts to absorb in the 
former case. With limited draught, in short, the same boiler 
surface will absorb much more heat, or a much smaller boiler 
surface will absorb the same heat The advantage may be 
gained, therefore, either in the shape of economy of fuel, or 
economy of boiler surface. 

To construct a formula which shall express accurately the 
operation of the law here involved is impracticable nntil Far- 
ther experiments have been made. The data required are — 
Jiret, The exact ratio which exists between the rate of commn- 
nicatioQ of caloric from gases to absorbing surfaces, and the 
difference of temperature between the two. Secondly, The co- 
efficient of absorption for any given thickness of boiler-plate ; 
for example, how many pounds water will be raised into steam 
per hour from 1 square foot of boiler-plate | inch in thickness, 
exposed to a current whose constant heat is 2000"? Were 
these data known, it would not be difficult to find mathemati- 
cal expression for the absorption of caloric at every part of the 
course of the gaseous current. 

Keeping in view that we have hitherto referred to purely 
carbonaceous fuel, or to that part of ordinary fuel which is 
carbonaceous, the importance of regulated draught must be 
evident to all who have followed us, whether previously fami- 
liar or not with the principles which regulate combustion. 

The endeavour we have made to arrive at precise numerical 
results willi we feel conBdent, be appreciated by those who are 
interested in this important subject. The necessity for such 
precision will be seen when, on a subsequent occasion, we pro- 
ceed to apply to practical purposes the principles here laid dows. 
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and Intemittf of Temperature, Economy of Beat, dte., in the Use of Carboaaeeout Fuel. 
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On the Dieguitee of Nature : ieing an Inquiry into the Laws 
which regulate External Form and Colour in Plants and 
Animals. By AtfDREW Mukray, F.R.S.E.* 

I have long thonght that an inquiry into the laws by which 
the external — or what may be called the extrinsic — forma and 
appearance of organic objecta are regulated, might worthily 
and profitably exercise the faculties of some of our deeper 
thinkers. It is a subject to which, so far as I know, nothing 
has been done ; at all events, no one has yet offered any ex- 
planation of what these laws are ; and we may even be said 
to be ignorant whether there be any such laws or not. 

In the hope that a statement of the subject may induce 
some one better qualified thau myself to turn his attention to 
it, I propose to group together a few facts illustrative of some 
of the different aspects in which the subject may be regarded, 
and to indicate the interesting nature of the speculations to 
which they may give rise. 

One very curious branch of the subject, with which I shall 
begin, is the resemblance which certain plants and animals 
bear to other objects, animate or inanimate, as, for instance, an 
insect to a leaf, a moth to a bee, &c. I have styled this the 
disguises of nature ; a phrase which, although it does not apply 
to all the kinds of resemblance which I shall have to notice, 
sufficiently indicates their general nature. Other resem- 
blances, such as the general family resemblance in the facies 
of animals spread over a whole continent, or the resemblance 
to be found in species confined to a particular kind of locality, 
will also receive a portion of our consideration ; but these 
cannot be called disguises, and will fall to be discussed under 
a separate category. 

The disguise is usually one of two kinds. It is either an 
imitation of an animate or of an inanimate object. These we 
may take np separately. Not that I wish it to be thereby in- 
ferred that they difi'er from each other either in their condi- 
tions or the laws which regulate them ; that is a question 
npon which we are not yet prepared to adjudicate ; bat I 
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merely so take them for the convenience of obtaining some 
kind of order or arrangement into which to gronp tie hetero- 
geneous mass of facts which hear upon the subject. 

I shall first cast a hasty glance over a few of those curioua 
resemblances where we find one animal assuming the form and 
appearance of another, as a butterfly pretending to be a wasp, 
a fly a bee, &c. 

I do not mean to include in this category those resem- 
blances which the fancy of man loves to discover in all around 
him. Like Hamlet, we can see a camel or a weasel figured in 
every clond, and, like his, they prove often very like a whale. 
It will be sufficient, as illustrations of such resemblances, 
to refer to the death's-head moth, which carries on its thorax 
not a bad figure of a death's head and cross bones ; or to 
the Orchids and other Epiphytes, which we may compare 
to gaudy butt«rflieB or other insects ; or to the fern called 
Aspidium Barometz, known as the Tartarian or vegetable 
lamb. It grows on the elevated salt plains west of the Volga, 
and its rhizome presents, when the fronds are removed, a rude 
resemblance to th.e shape of the lamb. It is covered by a soft 
downy substance, of a reddish-brown colour, which may be 
compared to a fleece. Like the stems of other ferns, the inner 
parts are soft and pulpy, and the sap of a rich red colour re- 
sembling blood. From these materials a number of fabulous 
stories have been concocted, which are related by Strays and 
other authors — such as that the plant has the shape and ap- 
pearance of a1amb,withfeet, head, and tail, distinctly formed; 
that it feeds upon grass, turning round upon its stem to reach 
it ; that garments are made of its fleece ; that the wolves feed 
upon it, and are very fond of its Besh, from the resemblance 
it bears in taste to the animal lamb ; and, in conclusion, after 
telling a number of such tales, Strays adds with commendable, 
though somewhat tardy caution, " Many other things I was 
likewise told, which might however appear scarcely probable 
to such as have not seen them," 

But leaving such fancies, we shall find plenty of curious 
imitations among plants and animals, so exact, that man's 
fancy is not required to originate them, but his judgment to 
eliminate the deception. As we shall presently find in the 
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other class of disguises, so here the greatest Dumber is to he 
found in the insect tribes. 

The clear-wing moths have so great a resemblance to bees, 
or wasps, or flies, as to have received the name of Apiforme, 
Bombiforme, Veapi/orme, TipuUforme, according as they 
wear the dress of a honey-bee, a humble-bee, a wasp, or a 
gnat. Motha and batterfliea, althougli belonging to verydistinct 
divisions, sometimes assume the appearance of each other, as, 
for instance, Callimorpha helcita, and Dande Heg«eippe, 
which are so metamorphosed, that the moth might be taken for 
the butterfly, or the butterfly for the moth. Many moths also 
greatly resemble the Caddice flies (TricTiopterd), as Adela 
frischella and Molanna angustata, A moth named Adac- 
tylue Bennettii, looks very like a small species of Tipula. 
Maoy two-winged flies have a most striking resemblance to 
bees, of which I may select, as examples, the Voluaellw 
generally, the Gasterophilus equi, or perfect insect of the Bot, 
and the Bombylii, more specially the Bombyliua major, which 
carries its disguise farther than usual. Every one knows that 
the bee has a long tongue ; the fly has not ; but as if to imi- 
tate the long tongue of the bee, which is often extruded, the 
Bomhylms has a long rostrum or snout sticking out like the 
tongue of the bee — the relative proportion being well pre- 
served. The Aaaphee, although bees, are yet bees of peculiar 
structure and habits : they make no hives or nests for them- 
selves, but enter the nests of other bees, and deposit their eggs 
there, to be reared at the expense of the owners of the nest. 
They are dressed exactly like other species of Sombi, and 
doubtless thus escape detection on their pilfering and illegal 
expeditions. Paychoda phalcenoidea is a small two-winged 
fly, which anybody at first sight would mistake for a moth. 
Qibbium Scotiaa is a beetle, having considerable resemblance 
to a flea when seen in profile, and a stiil greater resemblance, 
when looked at from above, to a small brown spider, which 
every one sees too much of in summer. Many Coleopterous 
insects are found in ants' nests, seemingly created to pass their 
lives there; for some are eyeless, and many so exactly resemble 
the ants among which they live as to be not easily recognis- 
able. Many examples of similarity between unlike and distant 
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families occur also in this clasB, although the resemblance 
chiefly applies to distribution of colour. Take, for instance, 
some of the LycidcB, and compare them with Parulemia and 
Pceciloderma, two genera of Longicoms, where the colour, 
although most unusual and startling, is distributed exactly in 
the same manner, and produces the same effect. 

Id plants, similar resemblances between distinct orders and 
families exist. I may refer to the tree-fern {AUophila) and 
the Cycad {Slangeria), like each other, and yet belonging to 
distinct orders ; or to the Seeleria ccerulea and Caretc rupea- 
trie; to the Potentilla alpeetria and Ranunculus atpettris ; 
to Polygonum C'onvolvuluB and Convolvulus eepium; to Ta~ 
marix gallica, and many of the cypresses, or to Calluna 
vulgaris and Hudaonia ericoidee, — all as showing respectively 
much similarity to each other in the foliage, and yet belong- 
ing to different families. 

Such are some of the resemblances in the organic crea- 
tion, which might without impropriety be termed impostures 
or personations. It is difficult to suggest any probable theory 
by which they may be accounted for. Some, no doubt, can 
be explained as being found in species which are the out- 
liers or transitionary links connecting two diflerent orders 
or families together; o.b, ior m&i&aQG, Adella frtachella and 
Molanna anguatata, connecting the Lepidoptera and Tri- 
choptera; Carex rupestrfa and '^esJen'a cteru/^a, connecting 
the caricea and the grasses, &c. But there remain a vast 
number of instances which cannot so be disposed of. On what 
principle are the clear-winged moths, and numerous two- 
winged flies, invested in the robes of bees 1 Kirby and Spcnce 
thought that the meaning or object of such imitations on the 
part of some of them (the Volucellce for instance, which de- 
posit their eggs as parasites in bees' nests), was to allow of 
their entering the nest without being discovered. This may 
be so ; and at least in the case of Aaaphee, of which I Lave 
above spoken, probably is so, although we know that the bees 
are not very easily deceived, as it is well known that they will 
not even allow intruders of their own species from a neigh- 
bouring hive to enter with impunity. The fact may be, how- 
ever, that although we notice them repelling some intrudera 
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from a neighbouring hive, man; may enter unnoticed, and in 
like manner Bome Volucellce ma; escape detection while others 
Buffer for their intrusion. Bat admitting it to be so, this onl; 
explains the purpose of their being furnished with this livery; 
it b; DO means explains the means or law through which thej 
receive it. It may be that if the law {supposing there to 
be such a law) under which the beea received the creative im- 
pulse, and assumed their form and colouring, admitted u 
inSuence from the condition and character of their birth- 
place, the same influence might be extended with a similar 
effect to the Asaphea and Volucellce, seeing that the creative 
birthplace might probably be the same as that of the other, 
as their actual birthplace in point of fact is. My idea as to 
this, however, will be better understood after the reader has 
perused the second part of this inquiry. 

But even after accounting for the class of impostors which 
make some use or profit of their disguise, there remain others, 
such as the clear-winged moths, still unaccounted for, where 
not only the colouring of the body, but also the additional 
transparence of the wings, is had recourse to to complete tbe 
deception, Further, there is the case where the same colours 
similarly and sometimes bizarrely disposed, are repeated in dif- 
ferent families of insects. On this point, I may observe, that 
when such bizarre markings, or similar dispositions of colour 
occur, it usually (although not invariably) happens that the in- 
sects bearing them are from the same country. There are, for in- 
stance, several species of Coleoptera from Old Calabar in which 
singularly distorted angular yellow marks occur on a black 
ground on the back {Neeioticusjlasopictws, Nyctiobatea reffias, 
Nycliobates militarie, ^c.) ; and a Lycus from Jamaica bears 
exactly the same amount and proportion of colour as Pcecilo- 
derma terminale, also from Jamaica — a scarlet body with a 
bright ultramarine tail, and so on. Such singularities suggest 
two explanations: the one, the possibility of new species arising 
from hybridisation — and we scarcely yet know enough of the 
true affinities of the different families of Coleoptera to be able 
to say whether such hybridisation might be possible or not in 
the cases I refer to. Another speculation may be, that their 
creation took place under similar conditions and influence of 
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locality, which indeed, e'o*B> i ^^jiteknow it, corresponds with 
the present habit of life of the different Bptaia^jJ^ded to — the 
larvae of the Lycidee being wood-feedere, like the larv^^^the 
LongicorfieB, and a similar conformity of habit doubtless also 
existing between the larvie oi Nesiotieus and l^fyticobates, and 
of other equally illustrative specw8A(hich might he mentioned. 
But let us now turn our attention to th'osfr resemblances 
which consist in an imitation of inanimate objects, or of such 
animate objects as, from their masses, may in one sense be 
looked on as inanimate. One very common phase which we 
find this assume, is a general similitude to the ground on which 
the animal lives. How closely the colour of our common hare 
assimilates to the benty braes in which its form is placed ; and 
still more, how the colour of the arctic hare, the polar bear, 
and other animals which live in the frosen north, fits to their 
snow-clad land. What a near resemblance does the grouse 
bear to the heather in which it couches. How well the par- 
tridge accords with the general hue of the stubble. How diffi- 
cult it is to see the ptarmigan beside the gray stones among 
which it sits. Turning to the water, what more complete 
match can be found to the sandy bottom of the sea than the 
hack of the flounder or the skate ; or to the muddy bottom 
than the back of the plaice ? Look at the tree-frog, so deli- 
cately and freshly green, sitting secure among. the leaves which 
he so closely resembles ; or at the North American frog, which 
is found on walls covered with gray lichen, with which he so 
exactly corresponds, that if he would only sit still no one could 
see him. Recollect the speckled snakes and serpents, with 
their coloured patterns so exquisitely blended, and so exactly 
reeembling the tangled herbage through which they glide- 
Look at the lizards, some of the most lively green, suited to 
the foliage of the trees on which they live ; others gray, like 
the stones among which they run ; or yellow, like the sand 
on which they bask. Let us not forget the chameleon — which, 
certainly, whatever be the cause (whether it be an accidental 
result from mental emotion, an instinctive impulse indepen- 
dent of its will, or a deliberate intention to produce the effect), 
does exhibit a most striking resemblance in colour to that of 
the substances on which it rests, and a more marvellous 
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power of adaptation to the variations in tlieir hue than perhaps 
any other Jiving creature. Remember the crocodile or alligator 
floating Bilentl; down the mndd; stream, so like the trunk of a 
tree, that the unwary animal drinking on the margin onlj sees 
the deception for a moment, when the tree suddenly starts into 
life, and the victim is hurried below the waters locked in the 
reptile's formidable jaws. These are examples taken from the 
vertebrata, but we find similar deceptions repeated, only more 
frequently and more carefully, in the lower clasaea of animals. 
In insects, this is more marked than in any other claas. In 
beetles, the form the deception takes is very frequently that 
of a pellet of earth or atone [Byrrhidce, CeutorhynchidcB, 6fc.), 
sometimes even a piece of silver or copper ore {Chlamydai). 
We see a small beetle creeping along a plant ; wo stretch out 
our hand to take it ; at the slightest motion it drops to the 
ground, its legs and anteante collapse and are clasped close 
to its body, and all that remains is a small object, often irre- 
gularly marked by prominences, which is so like other little 
pellets of earth as to be scarcely distinguishable from them, 
and wo only recognise it again by patiently waiting in silence 
until the insect has regained confidence, when it gradually 
and timidly protrudes its antennie and legs, and puts itself in 
motion. A very common deception among beetles, particular- 
ly among the Longicomes, which feed on wood, is to resemble 
the bark of the trees on which they feed, or, in some instances, 
the lichens which grow upon them {Rosalia alpina, Prionita 
cervieomie, Sfc) The Orthoptera carry the resemblances they 
assume more to specific objects. The whole of that tribe par- 
takes more or less of the hue of their dwelling-place. The 
leaf-insect {^PKyllium) is an example which will occur to every 
one. The Mantis is only a shade less like a leaf; and some 
are green like a young leaf, others brown and withered like a 
dried up and decayed one ; and in some we find that a change 
similar to that in the leaf itself takes place ; they are fresh 
and bright green in their youth, but fall into the sear and 
yellow leaf in the same way and at the same time of year as 
their prototype, A genus of locusts {Eremohia), which is 
confined to sandy deserts (Arabia, Egypt, Algeria, Sahara, 
&c.) furnishes another very striking example. The locusts 
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found in less arid regions have the colours vivid, the upper 
wing brown or green, and the lower often bright blue or red. 
In the desert species, the hodj and upper wing are subdued to 
the same tone as that of the sand of the desert, and the lower 
wing has faded into a p&le pink ; and this concordance of 
coloar exists in all the Eremobiaa or desert-livers which hare 
yet been described, the pale pink colour of the under wing 
only being in one or two species replaced by a similarly faint 
shade of yellow, which is obviously equally well adapted to 
the purpose of harmonising with sandy ground, and possibly 
indicates a yellower tinge in the sand of the particular dis- 
trict which those so coloured inhabit. The ortbopterous in- 
sects, known as walking-sticks, exhibit an imitation of an- 
other character. Their resemblance to dried sticks and 
straws is most perfect ; and their long awkward-looking 
legs, sprawling in every direction, add to the deception. In 
their last and complete stage, they have little wings like 
dried leaves ; and in some species, imitations of dried leaves, 
or rather of broken portions of dried leaves, are also ap- 
pended to their legs. In the Lepidoptera (more especially 
the moths), we find not less resemblance to surrounding objects. 
So much is this the case with them, that few can be found 
which are not so provided. The great majority pass the day 
in quiescence, resting on the trunks of trees, under leaves, or 
on rocks, walls, or stones ; and so exactly do they resemble the 
object on which they rest, that even when we see them fly from 
one spot to another, and alight under our very eyes, few but 
an entomologist would detect them. The pattern of speckled 
gray which generally composes the upper wing, although 
marked enough when displayed in a cabinet, is in reality 
a marvel of imitative skill. If any one will take a walk round 
a country house, and look carefully along the walls, he will 
probably. see a number of moths resting on them, every one 
so ingeniously deceptive that he will readily admit that he 
has probably overlooked the half of them. The green and 
brown hues, imitative of every variety which foliage as- 
sumes, speak for themselves, and I therefore pass them over ; 
merely repeating, that the number of insects so coloured is 
beyond calculation. But it is not only in the perfect state 
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th&t these animals szhibitthis pereistencj of imitation ; their 
larv» ftre, if less universally, not less strangely and success- 
fully metamorphosed. Look at the larva of the peacock-moth, 
and see how exactly the general ground-colour harmonises 
with that of the young huds of heather on which it feeds, and 
how closely the pink spots with which it is decorated corre- 
spond with the flowers and flower-buds. I should say that one 
half of the caterpillars of moths and butterflies are green, closely 
resembling the hue of the leaf on which they feed ; and when 
a part of the body only is exposed to view, the resemblance is 
often restricted to that part, as may be seen in the larva of one of 
our tiger-beetles (Cicindela campestris), which lives in a hole, 
from which its head and thorax alone protrude ; and these are 
of the same green as the perfect insect, while the rest of the body 
is of the usual whitiah-yellow of a grub. There are few gar- 
deners who have not in their time been surprised to find that 
they have taken a fleshy caterpillar between their fingers 
when they have thought to break off a dead twig ; the geo- 
meters, or loopers, having the strange habit of stretching them- 
selves out stifi' and stark like a twig on the shrub or tree on 
which they feed ; and as, like a vast number of the insect 
tribes, each is pretty much confined to one plant, or family 
of plants, for its food, we find that the resemblance is carried 
out to the extent of making the insect resemble the twigs of 
the particular plant on which it feeds, and, to add to the decep- 
tion, is embossed at suitable intervals with one or two emi- 
nences, made to imitate the buds on the side of the twig. 

Among the denizens of the waters we certainly do not find 
so many instances of disguise ; still we are by no means with- 
out examples. In one small crustacean, Caprella phaetna, 
which in these days of tanks and vivaria must be familiar to 
many of my readers, exactly the same habit is repeated which 
we have found among the loopers. It is a linear animal, about 
half an inch in length, semi-transparent, and of the same 
colour and consistency as a zoophyte, such as an Antennaria 
or Plumularia. If put alive into a tank containing a buncb^^of 
these zoophytes, it fixes itself among them by its hind legs ; 
and stretching out its body, and every limb and joint, as stiff 
and rigid as ir(»i, it requires a careful examination to be able 

Dcinz.SDv Google 



Disguises of Nature. 75 

to detect it. Among the marine annelides, too, we find tlie hue 
of the green, purple, and red sea-weeda exactly reproduced in 
Nemertia and Planarice, Ac. The molluBCa do not furnish 
such striking instances of resemblance to particular objects — 
the amount of concealment shown in tjie sea-sbells being 
chiefly con&ned to veiling the glowing colours of the shell 
under a coarse yellow epidermis, which corresponds in colour 
to the bottom of the sea on which they lie. Not that we are 
absolutely without instances of the place of life correspond- 
ingly affecting the colour, as for instance in the Patella pel' 
bmda and the Patella ccerulea, the former of which is dark, 
and of the colour of the frond of the large Laminaria, on which 
only it is found ; and the latter, which is confined to the stalk, 
is paler, and of its hue: — an instance, however, on which I put . 
no weight, because it may be pled that both the P. ccerulea 
and P. pellucida are the same species, modified by food ; and 
where we have an embarras dee rickesses in the choice of un~ 
challengable illuatrationa in other classes, it is unnecessary 
to burden ourselves with the defence of doubtful examples 
in this. Of the lower animals, the Actinice furnish some 
good examples of disguise. I can hardly suggest a more per- 
fect one than Aetinia troglodytes in a sandy pool, its ten- 
tacles being so exactly marbled like a sandy bottom, that the 
pool maybe paved with them all expanded, and yet the casual 
observer — ay, more, the attentive but unJnstructed eye — never 
see one ! 

The illustrations which I have thus far made use of are 
drawn from animals exhibiting theae disguises permanently, 
and without variation ; but there is another class of imita- 
tors which I must not pass over, those which have as it were 
more than one disguise in their wardrobe — one for summer 
and another for winter ; as, for instance, the Alpine hare, 
the stoat or ermine, the ptarmigan, some grouse, &c. ; and this 
a disguise which is made more or less perfect according to the 
severity of the winter, which is the accompaniment, I shall 
not say cause, of the change ; for in species which constantly 
inhabit snowy regions, we find that the farther north we go 
the whiter they become — in the extreme north sometimes be- 
coming replaced by a different species, wholly and perma^ 
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nentlj vhite ; as io the case of the Arctic hare taking the 
place of Hbe Alpine hare — both white, but the Arctic of treble- 
distilled parity compared with the Alpine. In other instances, 
the change is not dependent apon the Beasons. In fish, it is a 
familiar instance that the colour varies with the colour of the 
waters. The trout in clear streams and lakes is silvery white; 
in peaty waters, dark. The Lochnagar trout, for example, 
where the watera are dark and peaty, is nearly black on the 
back. The flounder, which exactly resembles the ground 
over which it hovers, changes its hue in an amasingly short 
time, on passing from one bank to another of adifferentcolour. 
Anglers who use minnows for bait know that if they are 
put in a light-coloured vessel they become pale ; and if they 
be transferred to a dark one, they will become dark in the 
space of an hoar. A similar though more permanent altera- 
tion takes place in various birds. Colquhoun, in his enter- 
taining volume, the " Moor and the Loch," says, " In the low 
com districts, such as Lanarkshire, Benfi^wshtre, and the 
Border counties, the grouse are of a very light brown, borrow- 
ing a tint from the stubbles on which they delight to feed." 
" Forty or fifty are often taken at a time (by snares) during 
the period between the com being cut and carried. All these 
birds are so light in their colour as more nearly to resemble 
partridges" (p. 112). And we find the converse of this to take 
place in partridges. " These moor partridges," he says, 
" which spend much of their time in the heather, are of a 
darker colour than those of the Lowlands." (Foot-note, p. 113.) 
Do any such resemblances as we have been speaking of 
obtain in plants 1 They are comparatively few certainly ; but 
in some of the lower plants they certainly do exist. The 
crusted lichen often bears a close resemblance to the rock on 
which it is found, and the olive-tinted fucus to the wet reefs 
which it covers ; but the examples are few in plants, and, what 
is not to be overlooked, we can see no purpose for their exist- 
ence. 

The hasty glance which we have thus cast over animated 
creation sufficiently shows three things— yfr«<, that the most 
perfect imitations of inanimate objects do occur ; second, 
that this is not a rare or exceptional thing, but one found 
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in every class of animals, and in some found eo frequently 
as to be the rale, and the want of it tlie exception ; and, 
lattly, that so apparent is the means to tlie end, that it is 
plain that there is a pnrpose in it, and that that purpose is 
the concealment of the anitnals that bear the disgniee. Now, 
how does this come about 1 Is it the result of any general 
law ; or must we be satisfied to say that these disguises have 
been given by Providence for the purposes of the preservation 
of HiB creatures, and rest there \ I apprehend not. This is not 
the mode in which the Creator carries out His ends. It 'S in- 
deed very easy to say, that a special exercise of the creative 
power has been used in these disguises in every separate in- 
stance ; but if it is so, it is different from all we know of the 
other workings of Providence. A great law in alt of them is 
set in motion, which, while regardless apparently of minor de- 
tails and individual interests, yet, by its general working, 
most efficiently provides for them. Through the operation of 
such laws elsewhere, we see everything harmoniooBly and ne- 
cessarily assuming its place and its form; and we cannot 
doubt that such a great law also exists iu this matter. 

What is this law % I cannot tell ; but it has occurred to me, 
that the law may perhaps be found somewhere in the direction 
of an analogous force to the great law of attraction, otherwise 
called gravitation. Like draws to like, or like begets like. 
We have seen that in all the instances to which I have re- 
ferred the external appearance of the animal bears definite 
relation to the appearance of the soil on which it lives, or the 
objects which surround it. It would appear as if there were a 
genius loci, whose subtle and pervading essence spread itself 
around, penetrating and impregnating the denizens of the 
place with ita/aciea — possibly only affecting some, the condi- 
tions of whose entry on existence render them more liable to 
receive its impression than others ; more probably affecting 
all, some more and some less. How this mysterious influence 
may operate, it may be bootless to inquire ; bat is it unphilo- 
sophical, or inconsistent with the simplicity and grandeur of 
nature, to suppose that one great idea should contain the ele- 
ments of the laws which regulate all the different constituent 
parts of the created world! that as by attraction the material 
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puiiclee forming the eolid globe gravitate to each other — as 
by the action of chemical affinitiea a like law regulates their 
iDtermixtore — so a law of attraction should operate in the im- 
material world of thought, and influence the phenomena of 
organic creation t 

Assaming, then, aa I think we are entitled to do, that 
some such law does exist, it will not be an unfair test of its 
truth to inquire whether its operation, like that of all other 
such laws, extends to all alike ; whether its infiaence is ex- 
tended_ both over the just and the unjust, over the rapa- 
cious and the inoffensive; or if it has onl; a partial bear- 
ing, confining itself to the weak and the defenceless, as a 
means of escape, in the absence of means of defence. So far 
as this goes, it bears the test sufGcientl; well. The crocodile 
receives the impress of its laws as well as the chameleon ; the 
Polar bear or Arctic fox as well aa the Arctic hare; the 
Mantis, which preys on other insects, as well as the leaf- insect, 
which feeds on leaves. In the one case, the deception is applied 
for offence ; in the other, for defence. And if we remember 
that the numbers of those preyed upon must necessarily 
infinitely preponderate over those which prey upon them, we 
shall not be surprised at a much greater number of creatures 
aaing the ^isguise for protection than for offence. 

Another test which may be applied is more difficult of 
answer. Jxioking at it as a law, ought it not to operate by 
itself, independent of assistance from the animal itself; — that 
is, if an animal assumes a disguise, ought not the disguise to 
be complete, pure and simple, without the aid of contrivance 
or trick on the part of the animal T A beetle, for iostance, is 
exactly like a pellet of earth or a seed, but only so when its 
limbs are all contracted and placed close to its body. In 
addition to the resemblance, we must have here the instinct 
of the animal to throw itself into its proper attitude to produce 
the disguise. True, the natural instinct of fear leads it to 
shrink into itself ; and we may look upon the resemblance as 
merely an accidental quality which is brought into play by 
this instinct. But this hardly seems to meet the difficulty. 
Two concurrent conditions arc needed to produce one effect ; 
and we can scarcely hold that the same law which in other 
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iostances produces the effect by ita Bole action, also, unaided, 
produces the effect resaltaut from a doable action. 

Were snch a law of affinities or attractions as I ba?e sug- 
gested to regulate the external phenomena of creation, we 
might expect that, as we do in chemistry, so here we should 
find many affinities opposing each other, and that the attrac- 
tion of the colour or appearance of the soil, or habitation 
of the species, would only ho one of many elements by which 
the conditions of its form and appearance would be deter- 
mined. This would meet an objection which might other- 
wise be raised against my suggestion — viz., that on many 
animals there is no indication, or at least no apparent in- 
dication, of an affinity in appearance to the character of the 
place in which they are found. True, the answer may be 
likened to that used by the phrenologists, who, when some 
man with all the good bumps commits an atrocious crime, 
expl^n the anomaly by telling ua he had counteracting had 
bninpB. The answer, by force of association, rather approaches 
the ridiculous ; we are inclined to look upon it as a quirky 
evasion, but this is owing to its misuse and exaggeration ; in 
sober earnest. It is so only when misapplied. Every one of 
ns, if we ask our own conscience, must admit that we have a 
constant fight going on between oar good and our bad inclina- 
tions ; and the same straggle between opposing qualities, 
between opposing habits, and opposing laws, is to be seen in 
every branch of science. 

Should my view appear of a nature tending to throw light 
upon the phenomena of creation, I apprehend it will not be 
found of less weight if I go a little further, and offer to 
extend it to the phenomena of life (as in contradiction to 
the phenomena of creation). These are by no means the 
same thing. If applicable solely to the phenomena of crea- 
tion, my suggestion might apply to all such cases of per- 
manent similarity to the solum in quo as I have adduced ; 
but could not, or at all events could only by a more compli- 
cated and indirect route, apply to cases of temporary or sea- 
sonal variation. No original taw of attraction by similarity 
could regulate the appearance of the variable hare at its 
creation, because such attraction could only affect it once ; 
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and if the hare were once created white or brown, its creatioD 
is over, and farther change through that law at an end. Bnl 
if we look npon the rule aa subaisting not only at creation, bul 
all through life, and as a great law or infiuence affecting life 
then the subseqaent changes of the hare from brown to white 
and back again, are in accordance with it. The greater white- 
ness of all animalB at the Poles is explainable ; we perceive 
under what law the fish or the bird assumes the hue of itf 
feeding-ground, although we remain in ignorance of th( 
modus operandi of the law. 

There is jet a further step, which the advocates of a modi, 
fication of species might not hesitate to take — viz., to abandot 
the idea altogether as a law of creation, and confine it to t 
rule of life. Combined with a belief in the modification o! 
species, it might help us to see how, through its influence, 8( 
far as outward appearance is concerned, an Alpine hare migh 
become the Arctic species ; how the desert locust might be de 
rived from the common one ; how a moth like a weather 
beaten, lichen-encrusted rock, should proceed from one fron 
the woods, and so on. There may be truth in the idea tha 
changes in species do arise from the modifications of climate 
food, &c.; but I confess that, in the present state of my in 
formation on the subject, I am not inclined to look upon sucl 
instances as the above as cases where such modification hat 
taken place, but rather as instances of the exercise of the ori 
ginal law I have assumed, or of some other such law of equi 
Talent force and application ; and would hold, that while suet 
law may be exercised co-ordinately and simultaneously witl 
one producing a certain amount of modification of species, i 
cannot be substituted for such modifying principle ; still lesi 
can the instances of its operation be adduced as proofs of tht 
existence of that principle. 

As I have already said, the fact of a great family resem- 
blance subsisting among all the creatures belonging to on< 
continent and its dependencies, although not properly falling 
under the head disguise, must not be lost sight of in consider 
ing this question, and would seem to have a special bearing 
upon thia phase of it. That such great regional resemblancei 
exist, every naturalist knows. Contrast the deep and gloomj 
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Javaoese forests, with tbeir gorgeous epiphytes and poisonous- 
looking plants, with the fir-clad alpine scenery of Norway — 
the arid plains of Africa with tho beauty of our West Indian 
Islands — ^the strange Australian scrub with the Tartarian 
steppes — and see how distinctive and marked is the general 
character of each ; and not less marked in general effect than 
in individual detail. Show an experienced nataralist or botan- 
ist a new plant or animal, prating nothing of its whereabouts, 
and yet ten to one he will correctly tell the country from 
which it has come. There is an undefinable faciea abont them 
which enables the practised eye to allot to them their proper 
station, as the detective officer is said to be able to tell the 
felon, meet him in what company he may ; and this family, 
or rather regional facies, extends around the particular country 
as the air of its climate envelopes it — as, for instance, in the 
Gallapago Islands, which lie nearest to America, although 500 
or 600 miles distant from it, it is found that although the ani< 
mals are for the most part distinct, they yet bear the Ameri- 
can facies. 

Now, although we find this regional charact«r bo well 
marked as I have stated, it stands to reason that all are not 
equally well defined. Where the contrast in climate and con- 
dition of life is great, the difference in organic productions is 
great likewise. The contrast is much greater between the 
fauna and flora of this coutitry and West Africa than between 
those of this country and North America ; and of course the 
converse is true likewise. Where the conditions of life are 
similar, the animal and vegetable products, although distinct, 
are found to he similar also. This gives rise to that most in- 
teresting class of plants and animals known as representative 
plants and animals. 

But this is a word which is used with two significations, 
only one of which is properly applicable to my present in- 
quiry. One kind of representative species (and that is the 
kind with which I am not at present dealing) is where a spe- - 
cific function is allotted to widely different species, in countries 
whose climate and conditions greatly differ. For example, 
the scavenger duty, which in cold countries is mostly per- 
formed by the burying beetles, is in tropical countries per- 
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formed b; heteromcroua beetles, a totally distinct tribe. 
These represent each other in their functions, although not 
in their form or character. The representative species with 
which I have to deal are those which are foond, in similar 
countries, replacing each other both in form and function. 
As in plants, the CacH of South America replacing the Eu~ 
phorbice of South Africa, the Epacria of Australia taking 
the place of the heath of the Cape, &c. ; in insects, the Eleodes 
of California taking the place of the Blaps of Siberia,' the 
Eucrania of the deserts of Northern Patagonia replacing 
the Ateucki of the deserts of the Old World ; in reptiles, the 
crocodile of the Old World eupereeding the alligator in the New; 
in birds, the ostrich in Africa represented by the rhea in South 
America, and the emu in Australia ; in mammals, the leopard 
represented by the jaguar, the camel by the llama, and so on. 
Now, it is to be observed that this class of representative 
species is only to he met with when similar conditions of life 
exist in both countries. The ostrich, rhea, emu, for instance, 
find the climate and the extensive plains suited to their 
structure and mode of life, in all the three countries where 
they are found ; they are not to be met with in mountainous 
countries; the prehensile tailed monkies, the agile squirrels, 
&c., are only to be found nbere there are trees ; ^nd so in 
every other instance. Would it not, then, appear that the 
general character or fades of the animals in different regions 
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discoveries tell ub that the Tacies of the fauna of these two 
countries is singularly alike. Compare the Gold Coast, Gabon, 
Sec, and a portion of the coast of Mozambique. Among the 
Coleoptera, wc find Goliatbs in both, and many other species 
allied to species on the opposite side of the continent. They 
are not the same, but only belong to the same genera. Is this 
the result of intercommunication, and does it indicate the exist- 
ence of a similar zoological belt extending across the country ? 
It ia mere conjecture to say, No ; subsequent explorations must 
solve the question ; but it seems in the last degree improbable 
that the climate of the coast should extend through the centre 
of the land. And, lastly, compare the fauna and flora of the 
Arctic regions of Europe, of Asia, and of America, where the 
conditions cease to be different, and we find that there there is 
DO longer a separate faciea — the type of all three is the same. 
The light in which I look upon these facts is, that where, in 
a similar latitude, we have similar conditions of existence, 
we have dependent upon and flowing from that similar zoo- 
logical provinces, or separate, distinct, and isolated patches, 
having nothing whatever to do with each other, bat, at th« 
same time, possessing allied species ; and this I maintain, 
not through intermixture of species, or by modification of spe- 
cies, or by the passage of the same species from one continent 
or one part of a continent to another, but by the same con- 
ditions of creation presenting themselves for the evolution 
of the creative idea. Of course, in saying this, I do not 
speak of identical species, which may have passed from one 
place to another by the ordinary means of migration or inter- 
communication. I speak of the general typical resemblance 
which we find in species distinct and peculiar to each region ; 
and my idea is, that as close a general resemblance would have 
been found, although each of these regions of the continent 
of which I speak had been separated from each other by 
thousands of miles, irrespective of latitude and hemisphere 
(the same conditions, of course, existing in other respects). 

In short, if we could find two countries exactly corresponding 
in every respect, however widely separate, I should expect to 
find, not, of course, the same species in both (for as we have dif- 
ferent species in our own and every country, so we must expect 
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to fiutl them there), bat species of the same families and of the 
same geDera, and, more than that, species very closely allied in 
form and appearance. It may be said, it is easy to argue from 
an if; bat I think here I am able to offer something more thin 
an if. No doubt the northern Arctic shores which I hare 
instanced are not widely separated from each other ; bat I am 
able to refer to instances of places widely separated pre- 
senting conditions as nearly as possible identical, and pro- 
dncing species correspondingly similar. The first case ii 
that of the blind cave animals found in the caves of Europe 
and Kentucky. Here, in a nearly corresponding latitude, 
yet in position separated by half the globe, are caves extend- 
ing for miles into the bowels of the earth ; and far in the 
interior of these oaves,* where impenetrable darkness and 
everlasting silence reign, living eyeless oreatures are found- 
more particularly a number of different kinds of insects. The 
number of genera and different forms yet known is few, bat 
the number of species is considerable — almost every freshly 
examined cave furnishing something new. ~Now, the extra- 
ordinary thing is, not only that, in the different caves in 
Europe, the new species found in almost every fresh care 
belong to already known cave genera,! ^^^ *'^'^^ ''^^ species 
found in Kentucky also belong to the same genera. The 
first species discovered there was AnopkthalmuB Tellkampfii, 
which BO exactly corresponds in form and appearance to the 
European species, A . Schmidtn or A . Bilimekii, that any one 
but an entomologist would say they were the same. Adelopt 
Mrtua and Adelope Tellkampfii have since been found; and, 
in their turn, they so exactly resemble the Oarniolan species 
Adelopa Milleri and Adelopt Freyeri, that the same may be 
said of them. Here, according to my view, the creative 
influence, acting under the same conditions, produces the 
same results — that is, produces creatures as nearlv identical 
as can be without being the same. > 

* Sohfodta »ttje of the rarnliilan caves, that the I 
until about two miles from the mouth of the osve. 

t The cave genera are, with one exoe^iCion, conGoi 
cepiion is the genua Adelopt, ot which some blind 
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^ jierself ; and we could not, therefore, expect tbe very bmok. 
-^nd the iuferenee I draw receives a doable confiriDation from 
"fche fact, that a great many of the European cares may be 
^viewed as thoroughly isolated, and as free from communicatioii 
Xbs theKentuckyfromthe Camiolan;aDdlknowof instuweaiB 
-which the inhabitants of soch eaves are not specifically disluict 
— the Auvergne species from the Pyrenean, the I^Fenean ^m 
l^he Gamiolan, and so on. I may therefore e^j, that in the 
cdse of these caves ne have a sohterranean region a« distinct 
and well defined as any purely geographical region in the 
upper world. Whether we may find other species of A nopK- 
thalmut or Adelopt in the caves of Australia, or in cavea yet 
to be discovered in tropical ooontries, is another question, and 
one which would not necessarily mnch affect the view I have 
taken, even although the species which might there be fuond 
should belong to new genera ; for, in the first place, there may 
be more genera yet to be discovered in Europe — (I have no 
doubt there are) — and already we know several European 
- genera which have not been found in America, and the con- 
verse may in all probability be yet found to be the case with 
regard to America ; so that the mere discovery of a new form 
would go for nothing — the rather that onr knowledge of the 
fauna of the subterranean re|^on is aa yet too limited to allow 
ns to say whether a new form bears its facies or not ; and, in 
the second place, the temperatnre, or, what is still more likely 
to affect tbe fauna of caves, the degree of moisture, may be 
sufficient to constitute a different class of subterranean region. 
The Eon^an and American is a wet subterranean, the Aus- 
tralian may very probably be a dry one ; but if it should prove 
not to have different conditions, I then should most confidently 
look for the occurrence in them of new species of the European 
genera, A^rwphthalmiu and Adelopa. 

Another region, su£ generit, may be adduced as possess- 
ing in a certain, tKough less marked degree, special conditions 
of life under which similar peculiar forms have been evolved in 
dietant countries, viz. — the interior of ants' nests. As already 
eaid, entomologists have of late years found many Coleopterous 
insectB, not met with elsewhere, in the interior of ants' nests. 
Some of theBe(the Clavigeri, the Formicosomi, ^c,)are invested 
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with the outward appearance oF the ants among which tbejr 
live; others have no special resemblance to their boats; bat the 
point to which I press attention here is, that the true ant-neat 
species are found in ants' nests, and nowhere else ; that a pecu- 
liar f&cies (in many cases a peculiar structure) belongs to most 
of them, probably to all which exclusively inhabit ants' nests. 
The search into ants' nests for these exceptional Coleoptera 
has been carried on very keenly for some years past in Europe, 
but as yet little has been done in foreign countries. The little 
that has been done has furnished very interesting results, 
and results quite in keeping with the view I have been main- 
taining. Species of Paugei Ca marked genus with an excep- 
tional structure, and believed to be absolutely confined to ants' 
nests) have been found in Spain, in West Africa, at the 
Cape, at Natal, in the East Indies, at Hong Kong, in Aus- 
tralia, &c. Researches is North America have likewise shown 
resemblances to our European species in other less exceptional 
species found in the ants' nests there. We must remember, 
however, that such a habitat is less defined and restricted, 
and more subject to the intrusion of external influences than 
the other special regions of which we have been speaking. 
There is another kind of condition allied to the last, also 
drawn from the insect kingdom, which furnishes another in- 
stance in support of my position. I mean the singular coinci- 
dence of form and appearance shown by all the species of 
water- beetles, wherever found. The conditions of life in a 
piece of water vary little, and we see as little variation in the 
appearance of its occupants. Entomologists have had their 
ingenuity exercised in endeavouring to account for the presence 
of apparently the same species of water-beetle (for instance, 
Colytnbetes notatusj in distant countries — in New Zealand 
and Great Britain ; and I have myself suggested, that the eggs 
or larvae may have been transmitted in the water-vessels of 
ships; but it may be that the species is distinct, only that the 
characters are too slight to catch our eyes. At any rate, there 
is no doubt about the fact, that water-beetles are so close in 
structure to each other as to allow of only a very few genera, 
the great majority belonging only to a small number of distinct 
forms; and the chief difference appears to depend upon their 
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being carnivorous or vegetable feeders. Again, there is a amall 
beetle (^pus fulveaeens) fonnd on our shores half-way be- 
tween high and low water mark, and which certainly passes 
more than the half of its existence under the sea. There are 
two or three others of similar mode of life, but I more particn- 
larly refer to this one. Its usual place of abode is between 
the £at strata or leaves of shale or other foliaceons rock ; and 
it is provided with means of securing and enveloping itself 
in a sufficIcDt supply of air to last during its submersion, so 
as to maintain life, and move about unwetted. On the coast 
of Chili, a similar small species (TJialassoMus teetaceus) 
is found living under the same conditions, and having the 
same facies as our jEpus ; sufficiently distinct to be made into 
a separate genus, but a genus taking its place next to jEpvt. 
It may be said, that if my views on tbis point were really 
BOund, we should in like manner find the fishes and mol- 
lusca of our own seas, and of those of Chili, &c., bearing 
the same type. But this by no means follows ; for observe, 
in the first place, we are here comparing an animal created 
to suit an abnormal condition with those in a normal con- 
dition, and it might be expected that the abnormal condi- 
tion would express itself more forcibly in any deviation of 
structure than the normal condition ; and, in the second place, 
we are comparing land animals with sea animals, and we 
are not entitled to assume that the amount of variation 
in the condition of life necessary to influence the creative 
idea in the one is the same as that in the other ; or that the 
same teats indicate the relative amount of variation in condi- 
tion of life in both. On the contrary, we have every reason to 
suppose that the reverse is the case — namely, that the creative 
idea in sea animals was (or is) influenced by a less amount 
of variation in the conditions of life than in land animals. 
In all animals and plants, the phenomena of life bear a perfect 
relation to the phenomena of creation. As already said, the 
animal created in and bearing the typical facies of any geo- 
graphical region, is suited to the conditions of life in that 
region, and thrives better there than anywhere else ; and 
cannot live at all in regions which are much opposed to its 
native one- The reindeer could not live in the deserts of 
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Sahara, nor the lion in the snows of Lapland. In fact, wo 
may say, that where we find one set of phenomena, we sh^l 
also find the other. If we find a region of which the flora 
and fauna are typically peculiar, we shall find that that flora 
and fauna is not suited, at all events not so well suited, to 
any other region. They may live in another region which 
has approximate conditions of life to their own, but will not 
thrive in it so well as in their own ; and however similar the 
other region may be to it, they will never make their way in 
it in opposition to its own native fauna and flora, bo as to 
usnrp their place. If, therefore, in nature, we find a special 
fauna confined to a special district, we may assume that the 
same conditions which infiaence its restriction to such local 
habitat also influenced its original creation. Applying this 
to thequestion of the relative amount of variation in condition 
of life necessary to have influenced the phenomena of creation 
in land and sea animals respectively, we see that if this had 
been alike in kind and amount, we should have had the same 
facies in sea animals nearly all over the globe ; because 
temperature and some other particulars, which will suggest 
themselves of their own accord to the reader (the great difi«r- 
ence in the amount of which forms so important a condition of 
life on land), are so equal all over the sea that they could form 
no efficient barrier, were their effects no greater there than what 
they are on land. All the difierencea that we can detect between 
one region and another in the sea, would prove no barrier to. 
the passage of most animals on land. We must therefore allow, 
that the inhabitants of the sea are either more susceptible than 
land animals (and that both in the phenomena of creation and 
of life) of the differences in the medium in which they live, 
or else that there exist in that medium other elements influ- 
encing the inhabitants of the sea, which on land do not afiect 
animals, or which we cannot appreciate. If we admit this, we 
can have little diflSculty in suggesting some of the specialties 
which may have given rise to difierent marine regions. The 
difference between the extent of sea and dry land in different 
parts of the globe, the greater depth and wider extent of the 
sea in the south, the difierent distribution of land, the dif- 
ferent ingredients of which the shores are composed, combined 
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-with temperature, depth, climate, weather, currents, Sriid pos< 
sibly eyen some email difference in the relative proportions of 
the chemical constituents of the sea iteelf, — all must operate 
in affecting the phenomena of life and creation ; and it ia 
through the influence of such particulars that we can explain 
the difi^rences of type in the marine fauna and flora of seas 
separated from each other only by a few miles of land — as, 
for instance, the Pacific Ocean and the Gulf of Mexico at the 
Isthmus of Panama, or the Mediterranean and Red Seas at the 
Isthmus of Suez. 

If there be any such law, it must have been in' operation 
during past geological epochs as well as at the present time ; 
and wherever we can find any stratum containing animal 
and vegetable remains, marked by a similar faciee to that 
of the animals and vegetables which we now find in any 
existing region, surely we may draw from them a tolerably 
correct inference aa to the climate and nature of the country 
in which such bygone forma once lived. If we find, for ex- 
ample, that the fauna and flora of the oolitic period bears a 
certain resemblance in facies or type to the present fauna and 
flora of Australia, we may assume that those regions of which 
the oolitic strata are the debris bore in their time a correspond- 
ing amount of resemblance in physical condition to the pre- 
sent state of Anstralia. 

So much for similar conditions of locality producing similar 
plants and animals. It remains to consider what are the con- 
ditions which so infiuence the creative or vital powers, and 
how they operate. Can my suggestion of the attraction of 
resemblance to the character of the birthplace have any hear- 
ing here t Its application is certainly less apparent, but, I 
should say, may still exist. We must remember that there 
may he, and no doubt are, many points of resemblance which 
our faculties are unable to appreciate, but which yet exist ; 
and many which, although we cannot nominate, we yet are 
sensible of. Most men have some idea of their own of the 
general character of the different continents — something in- 
describable, but which yet associates well, in their ideas, with 
the plants and animals which they know to inhabit them. 
The essential element of some such inappreciable character 
may be that which, communicated to the whole animal and 
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vegetable creatures of a continent, gives them that geueial 
empirical resemblance which we admit, bat cannot embody in 
words or explain to another. 



Notea on the Aurora of tiie 28^ August, and several auh- 
tequent nights, as observed at Lunenburg, Massackueetts, 
hat. 42° 3S'. By Professor William B. Rogers. "With 
a Plate. 

We place on permanent record in our pages the subjoined 
very interesting description of the remarkable Aurora borea- 
lis of the end of August last, by our esteemed correspondent, 
Professor William B. Rogers of Boston, United States, in the 
hope that its pnblication may assist in the identification, or 
the co-ordination at least, of some of the phenomena with 
those witnessed at Uie same date in other quarters of the 
globe. R«cent intelligence indicates that an auroral condi- 
tion of the atmosphere, of unwonted brilliancy, prevailed at 
the same epoch throughout an unprecedented extent of the 
earth's surface, being visible on the west side of the Atlantic 
as far south as Havana, and on the east side in many parts 
of Europe ; how far to the west and east, we cannot at present 
report. What is more worthy of note than even its occur- 
rence within the tropics, is the fact of its appearance, with 
identity of date, in the southern hemisphere, in Australia, at 
our very antipodes. A diffusion so nearly world-wide of a dis- 
turbance in the electric equilibrium of the earth's atmosphere 
seems to lend to this aurora the character and interest of a 
cosmical phenomenon, and to suggest that philosophers must 
look for its exciting cause either outside of the earth alto- 
gether or deep within it. Nothing will so tend to the dis- 
covery of the cause, whatever it may have been, as a careful 
comparison and analysis of the aspects and phases of the 
aurora, observed simultaneously at many remote localities and 
faithfully described. The reader will find an account of the 
phenomenon as it was witnessed on the 28th and 29th of 
August and Ist and 2d of September at Havana, in an ab- 
stract of a paper read before the Academic des Sciences, Paris, 
by M, Poey, on the 17th October, and printed in the journal 
called L'Inatitut ; and he will see a mention of an Aurora 
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Auetralia on the 28th of August, &«., at Victoria, in the Lon- 
don Illustrated News of the 19th of Kovemher. 

Letter, Professor W. B. Rogers to Professor H. D. Rogers 
of Glasgow. 

" Mt dbar Brother, — The close of the past summer was 
marked b; a successiou of auroras, which, for number and 
magnificence, have rarely been equalled in thie latitude. The 
favourable position of our hill, commanding the whole horizon, 
led me to note in some detail the varying phasea of the phe- 
nomenon on the night when it vras most brilliant, and to mark 
its recurrence at other times throughout the period of its con- 
tinuance. Knowing that you will be carious to compare these 
observations with the effects which, as I learn, were observed 
at the same time in Great Britain, I send you a copy of my 
notes, compiled from memoranda taken at the moment of ob- 
servation. 

" This memorable period of auroras was ushered in by the 
superb display of the night of Sunday, August 28-9, of which 
some details are given below. After this the phenomenon 
w&e repeated with more or less splendour for the eight follow- 
ing nights, that is, until the night of Monday, September 5-fi. 
Two of these later displays, those of Thursday and Friday, 
were scarcely inferior in beaaty to the first, while that of 
Friday, in some of its features, was the most interesting of 
them all. The uniformity with which certain of its phases 
recurred, and the marvellous exhibition of pulsations which 
marked it when most brilliant, are described somewhat mi- 
nutely in the accompanying notes. In all the lesser displays, 
as in that last mentioned, the formation of the obscure seg- 
ment in the north, with its marginal bow of light, was the 
prominent phenomenon ; and the shooting np of streamers 
from this arch was accompanied by an exhaustion of its light 
and a breaking up of the dark space, which, after a pause, 
was reproduced as before. 

" For several days during this anroral period, the telegraph 
wires were observed to be charged ; and so powerful were 
these waves or currents of the induced electricity, that, on 
some lines, they enabled the operators to correspond without 
the use of batteries. Between Boston and Portland, the line 
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VM worked for two bonra b; the aurora alone. A Bimilar 
reeolt was obtained between Braintree and Fall River, between 
Boston and Fitchborg, and on tbe vast stretch of wire from 
Httsborg to St Louie, as well as on other roates, having more 
or less of an eastern and western direction. 

" Aurora of the night of A uguat 28-9. 

" A few minutes before 8 p.u. of the 28tb, m; attention was 
called to an appearance resembling a number of elongated, 
thin, slightly Inminons clouds, collected chiefly in the eastern 
and western quarters of the sky, united by others extending 
over head in nearly parallel directions. These were quickly 
replaced by converging columns of the same vapour-like 
aspect, mingled with more transient luminous streamers, clearly 
showing the auroral character of the phenomecon. Through- 
out most of tbe northern half of the sky the stars were dim- 
med by what seemed to be a luminous haze, which in some 
places quite eclipsed their light, and which itself glowed 
changefully with a golden and crimson colouring' These 
tints, eo indescribably delicate and rich, were brightest in the 
eastern and western quarters of the sky, where they continued 
to appear in varying flushes overspreading a wide space, until 
near the close of the first great display of the evening. In 
the earlier stage, the obscure space on the northern horizon 
had not assumed the usual arched form, and was sufficiently 
translucent to show a few flaky clouds floating within its con- 
fines. 

" At 8.20, this dark space had become more opaque, and 
had moulded itself into a symmetrical arch, bounded by a 
broad Inminons band. Quickly groups of streamers shifting 
from place to place arose along the arch, and then appeared 
in a long array Sashing from nearly every point far up into 
the sky, while similar luminous columns, spreading along the 
horizon beyond the east and west points, and extending up- 
wards, united with the long beams dimly stretched over from 
the north to mark out a second obscnre segment in the oppo- 
site or southern part of the heavens. 

"As these luminous columns rapidly brightened and ad- 
vanced, the southern segment, which they delineated, grew 
more distinct and regular, forming in a short time a great 
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arcb, whose dark area embraced a much wider space and 
greater altitude than its counterpart in the northern qnarter. 
From this time the luminous colunms rising from the southern 
arch continued to increase in brightness, while those on the 
north grew fainter and less regular, and the arch from which 
thej ascended relapsed into a changing shapeless form. 

" At 8.50, the southern half of the heavens had become the 
aeat of the most striking pJtenomena, and so far outshone the 
north, that the display might well be called an Aurora Aus- 
tralis. Here was seen a vast dark arch, embracing about 
130 degrees of the horizon, and rising to a height of 50 degrees, 
bounded abore by a broad luminous zone, from which the in- 
termitting, far-flashing columns of silvery and golden light 
seemed to emanate. These gradually encroached upon the 
arch below, which, as it became depressed, drew with it a 
border of increasing brightness. At the same time, the lu- 
minous columns lengthening upwards began to mark a point 
of convergence south of the zenith, corresponding to the upper 
pole of the dipping-needle. Sometimes two, sometimes three 
or four would flash up to this part of the heavens, and, linger- 
ing for a moment, would seem to unite around the pole, often 
leaving, as they retreated or dissolved away, irregular flakes 
of light encircling the polar point. 

" These phenomena continued with little general alteration 
for many minutes, the southern arch slightly declining in 
height but not in brilliancy, and another but less luminous 
arch forming in the north, and sending its flashing streamers 
towards the magnetic pole, whither also continued to converge 
the golden and crimson beams emanating from the eastern 
and western quarters of the horizon. After a time, these con- 
verging flashes began rapidly to increase in number and bril- 
liancy, encroaching more and more upon the southern and 
northern arcs of light, until, at about 9.15, the latter were 
entirely obliterated amid the suddenly increasing splendours 
that overspread the whole sky. 

"At 9.30, the display attained its highest magnificence. 
The dome of the heavens was hung around with white, and 
golden and rose-tinted streamers converging from all quar- 
ters towards the magnetic pole, and uniting there in a circle 
of continually varying brilliancy and colour. Over the.glow-, 
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ing stripes of thie marrellone paTillon, there came broad flashes 
of the richest crimson light, at first at intervale, and then 
more permanently, nntil it suffused all the upper part of the 
skj and the whole southern quarter except a Dorrow space 
next the horisont where only a few faint streamers were to be 
discerned. 

" These phenomena continued with little abatement of 
splendour for about half on hoar, the light diminishing some- 
what in the lower part of the sky, especially towards the north 
and south, bat still glowing in changeful beams with broader 
flashes of crimson and gold over a wide space around the 
magnetic pole. 

" At 10.1^, the general illumination had ceased, but broad 
masses of rose and yellow light still hung over the eastern 
quarter, and less distinctly in the west, while pulsating beams 
continued to play at intervale around the magnetic pole, and 
to flash over other parts of the sky. At 10.30, nothing re- 
mained of this wonderful spectacle but a faint auroral arch 
low down in the north, accompanied by a few dim streamers- 

" At this time I discontinued my observations ; but from 
the reports of others, it appears that the phenomena recurred 
in great splendour between one and two o'clock in the morn- 
ing (29th), when the crimson colour was particularly remark- 
able. Still later, at 3.30, I saw a fine auroral arch in the 
north, with a long arra yof streamers rising ^m it. 

" During the evening, when the illumination was at its 
height, the light was so great, that several of my friends, 
standing out on the lawn, were able to read with ease the 
ordinary small print of a newspaper. As the evening ad- 
vanced, the breeze from west by north, at first feeble, became 
quite strong. At Q P.M., the barometer marked 295 and 
falling, and the thermometer 56°, an unusually low tempera- 
ture for the season. 

" Aurora of the night of September 2. 
" Early on the day of the 2d, the wind became strong from 
west, with a light haze. Barometer 29-2, lower than for many 
days. Temperature at 10 a.m. 60°. As the day advanced the 
wind veered to north-west, the air growing clear and showing 
scattered cirrus and cirro-cumulus clouds. A clear sunset was 
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followed by a peculiar greenish and purplish light extending 
round the horizon, even beyond the north. Over the north- 
east quarter, the air, to the height of thirty degrees, had a 
dark opacity, unlike that caused by mist or cloud, but rather 
resembling a shadow, and yet baring the effect of arresting 
the light coming from beyond. 

" At 7.30, an irregular, obscure space began to form along 
the northern horizon, and a faint flush of whitish light to 
appear at a point a little north of east. 

" At 7.50, a faint arch of white light made its appearance, 
resting on the horizon a little north of the east and west 
points, and culminating some distance below the pole-star. 
This continued to rise until 8 P.M., when its apex was within 
a few degrees of the pole. At this time two broad but faint 
beams extended from the ends of the arch towards a point a 
little south of the zenith, forming a second but much fainter 
arch. Within the northern arch appeared a narrower lumi- 
nous hand, concentric with the exterior curve, and separated 
from it by a dark opaque space. Between this and the horizon 
there was an obscure tract traversed by faint, vertical beams, 
which terminated at the inner luminous arch. (See fig. 1, 
Plate III.) 

" At 8.10, the arch had declined to about two-thirds the 
height of the pole, but was very symmetrical and distinct, 
displaying the inner concentric band and some streams in the 
dark space below, but none rising from the east and west 
extremities. 

" At 8.15, a long, bright streamer shot out from the west 
end, while the other extremity became suffused by a broad mass 
of light, giving forth another streamer. The two concentric 
arches, verging into the luminous space, still retained their 
regular form throughout the rest of their length. 

" At 8.20, the inner luminous curve had vanished, and the 
eastern end of the arch was replaced for a considerable dis- 
tance by a broad mass of light, giving origin to several 
streamers. (See £g. 2, Plate III.) It now slowly descended 
and faded, until at 8.35 it began again to rise and to acquire 
more distinctness. 

" At 8.40, the top of the arch reached nearly to the pole-star, 
the east limb had resumed its regular form, and thewestlimb 
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was replaced by an irregular space witbont distinct streamers, 
but displaying an intermitting or pulsating light. 

" At 8.45, the arch had declined in height, and was so faint 
as to be hardly visible except at the flanks. 

" At 9 P.M., it had grown luminons throughout, had ascended 
a little, and developed a faint inner arch, while occaaioaal 
streamers rose from the eastern end, now broken and irre- 
gular. Soon they vanished, while others shot up from the 
western extremity. The upper arc became irregular from the 
effusion of dim waves of light upward. (See fig. 3, Plate III.) 

"At 9.7, the inner arch below the broad irregular zone of 
light had become strongly luminons throughout, forming a 
narrow concentric curve, extending to the horizon on both 
sides. The apex of the outer curve was less than half the 
height of the pole. No streamers were visible within or near 
the arch. 

" At 9.20, the inner arch had vanished, the upper arc at the 
same time becoming higher and fainter by diffusion, while 
dim streamers appeared on the horizon near the western ex- 
tremity. Presently a low, luminous segment showed itself on 
the horizon beneath the arch ; the latter now resolved itself 
into an array of bright streamers, with equidistant shadowy- 
spaces between them, to which was quickly added a similar 
array of short streamers beneath. (See fig. 4, Plate IH.) 

" In a moment the streamers began to shoot upwards to a 
great height, and to exhibit, first in the eastern quarter and 
then at various points, flashes of crimson and golden light, 
while near the horizon at one or two places stripes of prismatic 
colour gleamed for a few seconds, looking like bright fragments 
of a rainbow. 

" At 9.30, the streamers had extended and grown brighter, 
while the low luminous segment, dlfi'using itself upward, had 
merged into the outer arch, which now reached nearly to the 
pole-star. At this moment the arch began to send offsttceea- 
sive waves of light, rapidly following one another towards and 
beyond the zenith, some of which could be distinctly traced 
as great continuous curves, resting on the eastern and western 
points of the horizon, and moving as if they revolved about a 
diameter connecting these points. 

" At one time two of these vast arch-liko waves were seen at 
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the same moment, the one following the other at no great dis* 
tance as thej swept upwards and across the zenith. 

" In a few seconds, however, this phasis of the wave move- 
ment gave place to more rapid and seemingly broken pulsa- 
tions, flitting upwards in close succession through the uortherot 
eastern, and western qnartera of the sky, uid visible, though 
less distinctly, in the south. This wonderful appearance, 
though difficult to follow in its details, exhibited everywhere 
a convergency of the lines of motion towards a point consider- 
ably south of tho zenith, and seemingly correspondent to the 
npward direction of the dip-needle. 

" At one moment bright streamers shooting from the horizon 
would meet at this spot, returning for an instant a nearly con- 
tinuous illumination throughout their length, at another they 
glowed chieSy towards their upper part, where they united to 
form the auroral crown. 

"When these luminous phenomena were at their height^ 
every spot to which the eye was directed, except the southern 
quarter near the horizon, was traversed by quickly successive 
Sashes of white, greenish, and pale roseate light, all seemingly 
moving npwards, and presenting, when viewed together, the 
appearance of alternate spaces of illumination and obscurity 
chasing one another along the great streamers converging to- 
wards the magnetic pole. 

" These upward pulsations of light seemed to be a phenome- 
non distinct from that of the streamers themselves, which ap- 
peared to be comparatively stationary, though but indistinctly 
and partially visible. 

"As this impressive effusion of light went on, the northern 
arch broke up into an irregular faintly luminous space, but 
quickly the low dark segment on the horizon expanded, and 
another arch began to be developed, partly within and partly 
above it. 

" At 9.57, this double arch was complete. The pulsations 
were not observed in or above it, but continued in other parts 
of the sky, especially in the eastern quarter, where they 
seemed, as before described, to illuminate alternate spaces 
along the comparatively stationary streamers, which were only 
dimly discerned in their absence. 

" At 10.3, the arch had become triple by the appearance of 
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s third laminous bov within the dark segment. The upper- 
most curve now ahot forth nutneroas sb^amers, and was qaickly 
lost, leaving a doable arch of great symmetry and brightness. 
In a few seconds short equidistant streamers formed in tbe 
dark spaces between the two concentric arcbeg, luid soon ex- 
tending outwards, obliterated the external bow, leaving the 
inner one single with ■ superb tiara of radiations. 

" At 10.17, faint beams were seen converging towards the 
magnetic pole, accompanied by occasional pulsations. The 
streamers in the north had nearly disappeared, and the space 
beneath had assumed the form of a dark segment of great 
height with a single luminous margin. 

" At 10.20, the arch was very bright and showed prismatio 
bauds near its western end, beyond which arose a broad rose- 
ate beam, extending more than half way to the aenith. Pulsa- 
tions were seen within and above the arch, and also near the 
magnetic pole, 

" At 10,30. the dark segment below presented three bright 
concentric bands. Above was a luminous arch wider than 
osual ; and exterior to all, another but less brilliant one, from 
which numerous streamers seemed to arise. Again a superb 
flush of crimson light was diffused from the north-west, while 
prismatic colours made their appearance in the near extremity 
of the arch, accompanied by a renewal of the pulsations in that 
region. Meanwhile the inner and outer arches coalescing, be- 
came divided into a series of luminous prisms, and in a moment 
the pulsating movement extended over all the northern and 
part of the southern half of the sky. Innumerable waves of 
white, yellowish, and purplish light chased each other from 
every quarter towards the magnetic pole, while the crimson 
flush before referred to spread wider and higher from the 
west. This grand display was marked as before by a break' 
ing up of the luminous arch in the north, where in a few 
minutes there remained only a dark segment near the horizon. 

" At 10.45, this latter had risen a little, and resumed its 
luminous bordering; while faint beams, seemingly made visible 
by pulsations running along their length, were seen to the 
south of the magnetic pole, as well as in other quarters. At 
this time the margin of the dark segment extended over Ca- 
pella, and quite extinguished its light. 
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" At 10.55, the arch became undulated, ehowing both 
streamerB, while the pnUationa became more namerouB and 
brilliant in- the various quarters in which they had been pre- 
vioualj seen. 

" At 11.5, the eastern part of the arch had given place to 
groups of rosy and golden-coloured streamers, rising highi 
Quickly the same change occurred in the other limb, and the 
-arch was obliterated ; flushes of rosy and greenish light alter- 
nated in the west, and faint converging beams were visible 
near the magnetic pole. The pulsating movement now ceased 
to be discernible. Here the regular observations were closed, 
but the auroral lights probably continued through the night, 
as at 3 A.M. of the 3d I saw a luminous arch, with streamers, 
in the north. 

" On reviewing the variona phases of this aurora, it will be 
seen that they recurred according to a somewhat uniform 
order of succession. First, the dark segment on the northern 
liorizon took a regular arched form, and, as it rose, became 
bounded above by a broad luminous curve, at the same time 
developing one or more bright concentric arches within. The 
streamers, previously absent or infrequent, now shot forth 
from all parts of the luminous zone ; and as these increased 
in extent and brightness, the upper arch faded away, as if it 
had expended itself in producing them. And now the lower 
arch took its place, to be obliterated in its turn by a like seem- 
ing process of exhaastion. At length, one of the grander 
efi'usions of light coming on, the whole arch was broken up, 
and the dark segment below was reduced to a shapeless mass. 
There then occurred a comparative pause in the phenomena, 
until the dark segment again took form, with its one or more 
luminous bands, and a like cycle of development was re- 
peated." 



Suppiementary Remarks on the genus Qalago. By Andkew 
MUKKAY, Edinburgh. With a Plate. 

Since writing the paper describing the Qalago murtnus, 
published in last number of this Journal, I have received from 
my friend, the Rev. W. C. Thomson of Old Calabar, some in- . 
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Mresting information regarding the habits of the genus whiea 
at that time I desiderated. 

He tells me that there are two species found at Old Gala- 
bar — the one which I described as murinua, which is the 
smallest, and another aboat the size of a rat. He says, 
" Young ones of both species are brought to us about this 
period of the year (July 26). Mr Bobb has a young specimen 
of the smaller species just now, and about this time last year 
I became possessed of one of the larger. It vas a most in- 
teresting and amusing pet, not only quite tame, but manifest- 
ing strong attachment. I had it for about -six weeks in my 
p08sesBi(m, when, unfortunately both for myself and it, it took 
a false leap into a water-barrel and was drowned. It was a 
very epitome of zoology, of the size and colour of a large rat ; 
it had the tail of the squirrel, the facial outline of the foz, the 
membranous ears of the bat, the eyes and somewhat of the 
manners of the owl in its cool odd way of peering at objects, 
the long slender fingers of a lean old man, who habitually eats 
down his nails, and all the mirthfulness and agility of a di- 
minutive monkey. It hated its cage at night, hut delighted 
to leap among the bare of the chairs ranged purposely round 
the table for it. It could clear a horizontal distance of at 
least six feet at a leap ; and whenever it fell, as during its 
short apprenticeship it often did, and from alarming heights 
too, it gave expression to its parenthetic chagrin by a rough 
sort of purring. It possessed the curious power of folding its 
membranous ears back upon themselves, and somewhat cor- 
rugating them at pleasure ; and it appeared to me that the 
palms of its hands, all four, were endowed in some degree 
with the power of suction, such as the walrus is said to pos- 
sess in perfection. I have seen it maintain itself in positions 
where the mere lateral pressure of its limbs appeared to be 
inadequate for the purpose ; and I once applied it to the side 
of a cylindrical glass shade, of which it could not embrace so 
much as a third of the circumference, and sure enough it 
maintained its position for some time, gradually sliding down 
until it gave way. The palm was very much depressed, 
always clean and glistening, surrounded by five papilliform 
growths, those near the roots of the fingers serving as points 
of opposition to them, the fingers never closing beyond the 



Supplementary Remarks on the genua Oatago. 101 

palm." " Mr £obb lia,d one of joor species in his possession 
for a considerable while. It devoured grasshoppers and even 
the fierce ManUs greedily, as well as moths, little as it was ; 
bat I never saw mine muster courage enough to attack either 
grasshoppers or mantis, though nearly twice as large as Mr 
Kobb's. No doubt mine wonld bj and bye have become less 
particular and more daring." 

Id compliance with the wish of some of our naturalists who 
have desired to see somewhat more of the anatomy of tiiis 
genus, I have added another plate (Plate Y.), giving a view of 
the viscera of the species I descnbed, at least of two of the most 
important parts of the viscera. One of these ia tho stomach and 
intestinal canal, in which it will be observed that, unlike those 
of other insectivorous animals, there is a rather long caecum. 
This is of interest, from the circumstance that the absence 
of the ccecum in the insectivora has been attempted to be 
accounted for on tho hypothesis, that had it been present, in- 
jurious consei^uences might have arisen from angular fragments 
of the elytra or hard parts of insects lodging in the c<£Cum and 
occasioning a fatal obstruction in the same way that in our 
own species death is occasionally caused by obstruction in the 
intestinal canal, originating in the presence of a fish bone 
or some trifling impediment of that nature being lodged in the 
caecum. Here we have an undeniably insectivorous animal 
with a coecum proportionally six times larger than that in the 
human species. 

Another point in which the Galago differs from the normal 
character of insectivorous animals is, that it has only one su- 
perior vena cava. None of the insectivora, properly so called, 
have only one. I have added a^sketch of the origin of the 
subclavian and carotid arteries, to show that there is a short 
innominate artery, in this approximating to the arrangement 
of the same vessels in the human species- 

The lungs also correspond to the structure of these organs in 
the human species, the right having three lobes and the left 
two; in this respect also differing from the rodents, which 
have always more, and sometimes many lobes. 

There are eight true ribs, three false ribs, and two floating 
ribs- 

The dental formula is CooqIc 
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I have had a little hesitation whether to asj three pne-molars 
and three molars, or two pne-molars and four molara. The dis- 
tinction betweea the posterior prie-moUr and anterior molar 
is BO slight, as to allow the formula to mn either way without 
implying any great error in judgment in the describer. 

In the more close examination which I have now given to 
this animal, I find a structure in the front of the npper jaw 
which I had previously overlooked, and which is not repre- 
sented in the fignre of the roof of the month which I gave in 
last nnmher. It is two small orifices (as large, however, as 
the root of the superior incisors), situated in the middle space 
between the two incisors on each side, but a little behind their 
line. Their position suggests an analogy to Jacobson's vesicles 
in the horse; andon tracing their origin, we find that they lead 
to the nasal orifice, expanding before they reach it into a sort 
of sac, which appears to communicate by a narrow and short 
canal with the nasal orifice, in this respect difiering from 
Jacobson's sac, which does not communicate directly with the 
exterior. To make this structure plainer, I have again given 
a figure of the roof of the mouth, in which these orifices are 
delineated, and also of a vertical section showing the form of 
the sac and its apparent communication with the nostril. I 
say apparent, because the tissues in my specimen are hardly 
in a sufficient state of firmness to allow me to speak with 
absolute confidence. The result appears to be, that there is 
here a communication between the nostril and the roof of the 
mouth, immediately and closely behind the symphysis, and 
almost iu the line of the incisor teeth. What may be the use 
of this structure, I must leave to my Old Calabar friends to 
discover, contenting myself in the meantime with pointing out 
its probable existence. 

E^lanation of Piatt. 

1, Piguraof body opened, shuwing— a, the iWmach— 6, the small intestinea — 
c, the co^ciiTn — d, the dlaphngni — «, the heart — /, the lnaoninate artery 
— g, the subclavian arteries — k, the earotiile. 

S. a, the roof of the mouth showing the orifices BoaiogoiU to Jaeobsoa's — b, ver- 
tical Becciou of ayraphyds showing the sac from which the orifices pro- 
ceed, and its apparent communication with the external nostril. 
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Chriatianitif contrasted vnth Hindu Philosophy. By Jambs 
R, Ballantyne, LL.D., ProfeBsor of Moral Philosophy, and 
Frincipal of the Government; College at Benares. 8ro, pp. 
236. London: James Madden, 1859. 

Aa a part of its educational system in India, intended for 
the enlightenment of the natives, the English Govenunent main- 
tains several colleges, which embrace both an English and aa 
Oriental department. In these institutions, instruction in the 
English language and literature is afforded to such native jouths 
aa desire it, while thej are at the same time taught their own 
vernacular dialects. In the Sanscrit department, the learned 
language of India, and its literature as contained in the various 
Sastras, form the subjects of tuition. The Sanscrit colleges of 
Calcutta, Benares, and Poona contain a considerable number of 
native professors, who teach Sanscrit grammar, Hindn philosophy, 
law, mathematics, &c. Formerly, ^ese native professors were 
left very much to themselves, to teach their own subjects in their 
own way ; and no attempt was made to impart to the students any 
other education of a more enlightened character. Latterly, how- 
ever, an endeavour has been made to introduce an improved 
Byatem, and to make the Sanscrit students in some degree ac- 
quainted with English science and literature. The Calcutta 
Sanscrit College is directed by an enlightened Brahman ; Dr 
Haug, a learned orientalist from Germany (formerly an assistant 
of Baron Bunsen in some departments of his literary labours), has 
just gone out to superintend the Sanscrit studies at Poona ; and 
the author of the work before us, Dr J. R. Ballantyne, has for 
the last fourteen years presided over the Sanscrit as well as the 
English department of the College at Benares. He is a man well 
fitted for this duty ; and his labours in the Sanscrit department 
have been carried on in the most liberal and enlightened spirit. 

The natives of India, the inheritors of an ancient civilisation, 
cannot be properly treated as if they were a tribe of sav^es. 
Learned men, whose ancestors had more than two thousand years 
ago cultivated aad methodised the principles of grammar, and 
had initiated various systems of philosophical speculation, which 
have been discussed and modified by the successive generations 
of their descendants, cannot be dealt with as if their minds pre- 
sented a tabula rasa, on which their European instructors could 



:.gr..SjvGOOglC 



104 Heviewt and XoHcea of Booke. 

iDgeribe any new notions they pleased. On the contrary, their 
minds are compIel«ly preoccupied and powerfullj iafluenced by 
principles of thinking and reasoning derived from their own vener- 
ated writers, and grounded on the ancient sacred writings, theVedas, 
which they regard as inspired. Any teacher, therefore, who would 
make himself thoroughly intelligible to such men, and would 
venture to indulge the hope of bringing them, to take any real 
interest in the truths of European science, must study the systems 
in which they take a pride ; must distinguish between the truth 
and the error contiuned in their speculations; must recognise and 
appreciate the former, while he attempts to overcome and nea- 
tralise the latter; and will act wisely if he takes the many truths 
which are embodied in the Indian theories as the starting-point 
and basis of the new truths, scientific or religious, which he 
wishes to communicate to the learned Indians, These are the 
enlightened principles by which Dr Ballantyne has been gnided 
in his endeavours to introduce the science and learning of Europe 
to the notice of the students of Sanscrit. 

In pursuance of this object, he has judged it expedient first of 
all to bring to light the principles of the six orthodox systems of 
Hindu philosophy, hy publishing (with translations) either some 
of those brief Sanscrit treatises in wbich they are expounded, or the 
introductory portion at least of those more detailed aphorisms in 
which the diflerent systems are authoritatively explained. Simul- 
taneously with his labours in this department, which are still 
proceeding, he has been endeavouring to apply in practice the 
knowledge thus acquired. Finding that of the six systems of 
philosophy the principles of the Nyaya are the most reasonable, 
he has taken it as the basis of a Synopsis of science, which he has 
published in English and Sanscrit, for the purpose of initistiDg 
Sanscrit students in the whole circle of European knowledge, 
physical and moral. The Indian system in question does not, 
however, appear prominently after the introductory chapter, and 
the bulk of the work is devoted to a summary exposition of 
western science. This work has the great advantage of being not 
only accurately, but scientifically rendered into Sanscrit. The 
author's researches, aided by the skill and knowledge of the first- 
rate native scholars by whom he is surrounded, have enabled him 
to make use of the proper technical terms existing in the Sanscrit 
writers, in all cases where they have treated of the particular 
subjects under consideration. The translation is not a literal one, 
wbich would be of little value, and nearly unintelligible to native 
scholars. It professes to do no more than employ equivalent terms 
and expressions, and this it does in a peculiar idiomatic way. 
The book is thus cast in a peculiarly Indian mould. 

The work named at the bead of this paper, which obtained the 
moiety of a prize offered some years ago for the best refutation of 
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the Hindu philosophy, and the best demonstration of the fiinda- 
mental truths of Christian theism, may be regarded as a con- 
tinuation of the " Synopsis of Science " ahove described. The 
position of the author, as head of a government college in which 
Christianity is not allowed to be openly inculcated, prevented him 
firom introducing that subject into his Synopsis. Li the present 
publication, that deficiency is in some measure supplied. It is a 
work of remarkable ability and interest, the production of a man 
gifled with great clearness of view and much speculative ac mess. 
We have here the first attempt which has been made to reason 
with the learned Hindus in the technical langnage of their own 
philosophy, the most essential parts of the book being accompanied 
with a version into idiomatic Sanscrit. In thus succinctly present- 
ing the principles of our apologetic theology, together with the 
truths of Christianity, in the scholastic forms to which the Indian 
Pandits are accustomed, Br BaUantyne has asserted a new claim 
on their attention, and has taken possession of ground which none 
of our professional missionaries has yet been able to occupy. The 
jdan of the treatise is as follows : — 

We have first an introduction, in which the author inculcates 
the necessity of delicacy and address in all cases where interference 
with loDg-established religious opinions is attempted, the duty of 
abstaining from rude assaults, and the expediency of paying atten- 
tion to the learned class, and generally of practising conciliation. 
Proceeding on the opinion that speculative error may often be 
allowed to lie dormant, and be neutralised, or even superseded, by 
sound practical principles, without being directly redargued, the 
author adds the very judicious remark, that a primary refutation 
of Hinduism is not necessarily required for the propagation of 
Christianity. And yet the missionary should always possess such 
a knowledge of the tenets which he is seeking to overthrow as 
may enable him most effectually to adapt his lessons to the pecu- 
liar tendencies and wants of those whom he is seeking to convert. 
The writer then supplies a brief but lucid account of the funda- 
mental tenets of the three prindpal systems of Indian philosophy 
the Nyaya, the Sankhya, and the Vedanta, which maybe roughly 
characterised as the Theistical, the Atheistical, and the Pantheistic 
systems. He next proceeds, in five books — headed respectively, (1.) 
A Partial Exposition of Christian Doctrine ; (2.) The Evidences of 
Christianity; (3. )Natural Theology; (4.) Of the Mysterious Points 
of Christianity; and (5.) The Analogy of Religion to the Consti- 
tution and Course of Nature — to argue the truth of Christianity 
as a Divine revelation, grounded on miracles and prophecy, and 
supported by analogy ; and to deduce from its truth, so estab- 
lished, the falsity of any of the dt^mas of Indian philosophy, 
atheistic or pantheistic, which are inconsistent with its fouda- 
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mental prindplei. It is the author's opinion that reason, left to 
itself, would conduct the inquirer to PabthelBm, as the moat pro- 
bable theory of UniveTBal Being ; and he is therefore compelled 
to ground his refutation of that system on its ineonsistenej with 
the tliuistic principles inculcated hy the Christian revelation, whose 
truth he has first sought to demonstrate. Though, however, 
this is the principal process applied by the author for the refuta- 
tion of Hindu errors, he also urges the difficulties auggested 
against Pantheism by consciuusneas and reason ; and argnes 
t^;ainst the necessity for admitting the practical inferences drawn 
by the Hindu teachers from their Pantheistic philosophy, even 
though the principles of that philosophy tvere admitted, or at 
least left in dufcio. 

We shall not attempt to discuss the momentous question here 
raised by the author, viz., Whether or not philosophical specula- 
tion necessarily issues in Pantheism ; and whether, if it did so, we 
could have any basis left from which we could establish the truth 
of Christianity. This opinion is common to our author with the 
clergy of France, who of late years have been urging agmast the 
Spiritualist philosophers of that country, that there is no middle 
point between the Church and Pantheism. The maintainers of 
this view have lately been answered by a distinguished French 
metaphysician, M. £)mile Saissct, who endeavours to prove the 
reverse of Dr Ballantyne's proposition, and to show that, on the 
contrary, philosophical speculation leads to a belief in one su- 
preme, personal, intelligent, and righteous Creator and Governor 
of the universe. 

Dr Ballantyne begins his preface by professing that his work 
is "but an imperfect slteteh of what the writer would wish to 
offer as a help to the missionary among the learned Hindus. 
Many topics which might advantageously receive full treatment 
are here scarcely more than indicated." This is a correct account 
of his book, when compared with that complete discussion of the 
subject which we ought to have. It is evidently nothing more 
than an outline of the subject, and a brief specimen of what the 
author is capable of producing ; and we trust that he may be able 
to carry out what he proposes, viz., to continue his work, and to 
expand this imperfect sketch into a full and exhaustive discussion 
of the important subject-matter. 

The volume concludes with an Appendix of notes and disserta- 
tions, more or less closely connected with its central subject, 
which will all amply repay perusal. 
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Popular Tables, arranged in a new form, giving informa- 
tion at sight for ascertaining, according to the Carlisle 
Table of Mortality, the value of Lifehold, Leasehold, and 
Church Property, Renewal Fines, Sfc, the Public Funds, 
Annual Average Price and Interest on Consols from 1731 
to 1858; also, various interesting and useful Tables, 
equally adapted to the office and Ike library table. By 
Charlbs M. Willich, Actuary and Secretary to the Uni- 
vereity Life Aeaurance Society. Fourth Edition. 1859. 
Pp. 192. London : Longman, Brown, Green, and Longmans. 

In size little more than that of a pocket volume, Mr Willich 
presents to the public a fourth edition of his " Popular Tables," 
which, in forms admitting of easy reference, contain just that kind 
of. information which every buyer and seller of property and in- 
vester of money ought to possess. It furnishes one of the most 
strikiDg- examples with which we are acquainted of the scientific 
condensation of facts gathered from a large induction. Statistical 
results are so skilfully combined and arranged as to make the 
solution of the most intricate questions a matter of simple refer- 
ence. A careful perusal of the Tables produces a feeling of sur- 
prise at their variety and comprehensiveness. Few business men 
have not felt the want of such a book as this ; and it cannot fail to 
he welcomed as a most important addition to the class of literature 
to which it belongs. Referring to the Index, it may be noticed 
that the book contains Simple and Compound Interest Tables ; 
Investment Tables, with and without the contingency of human 
life ; Annuity and Life Interest Tables, where one, two, and three 
lives are involved ; Tables of the Values of Heversions and Pre- 
sentations of Livings ; Tables for Estimating the Fines to be paid 
on renewing Leases granted on one, two, or three lives, on the 
fmlure of one or more of the lives ; Tables of Logarithms ; 
Tables of Foreign Coins, Currency, and. Measures ; and many 
others of eqnal importance required in practice. We cannot, of 
course, give practical illnstrations of all tiiese Tables ; but certain 
of them (Nos. IV., VL, VIL, and XV.), published, we believe, 
fi>r the first time, are so important and valuable, in connection 
with the practical working of the principle of accumulation, that 
we take the opportunity of pointing out their application and 
utility. 

Suppose a person lending such a sum upon land as would form 
an annual charge of L.200 upon the rents for a period of 33 years, 
80 as to repay principal and interest at the rate of 5 per cent. 
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Tbe first and ordinftry calculation givea the sum iDvested is such 

a transaction, L.3200 

But it is clear tliat, if tbe party making such an invest- 
ment be BO aitnated that he cannot reinvest the instalments 
of principal U they are paid up also at the rat« of 6 per 
cent., the whole investment would not actualljr produce to 
him 6 per cent, over the whole period. 

Now, Table XV, tells ua that, if no more than 3 per 
cent, be received on the instalments of principal after they 
are pud up, the sum that ou^ht to have been paid for the 
annual rent-chai^ referred to, so as to secure 5 per cent, 
on the whole amount paid for the whole period, is only 2931 

The difierence being , . . . L.266 

Comparatively small sums, like annuities and rents, can seldom 
be invested (except by lai^ public companies) at so high a rate 
of interest as principal sums ; and the Tables alluded to ore thus 
of decided practical utility, and direct attention to one of the 
subtleties in transactions involving the element of future accomn- 
lation which is very apt to be overlooked. 

Besides the Tables alluded to, Mr Willich's book contains many 
others pert^ing to mathematical and philosophical subjects, 
which men of science will know how to appreciate. 

We cordially recommend these "Popular Tables" to the ac- 
ceptance and daily use of men of science and business, as combin- 
ing simplicity and elegance of structure with the largest amount 
of practical utility. S. R. 
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British Aesoeiation for the Advancement of Science. 
Meeting at Aberdeen^ September 1859, 

MATHEMATrCAL AND PHYSICAL SCIENCE. 
On the Necetsity for incessant Recording, and for dmultatuoug 
Observations in different Localiiieg, to inveitigale Atmospheric Elte- 
tridty. ByProfeasorW. TaoMsoH. — The necesBity for incessantly record- 
ing the eWric condition of the amosphere was illustrated by reference 
to observations recently made by tlie author in the island of Arran, by 
which it appeared that even under a cloudless siy, without any sensible 
wind, the negative electrification of the surface of the earth, always found 
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daring Bevere weather, is constantlyTMying in degree. Hehadfonnditim- 

C Bible, at any time, to leave the elecbvmeter without losing remarkable 
tures of the phenomenon. Beccaria, ProfeiBor of Natural Philosophy 
in the University of Turin a century ago, used to retire to Qarz^;na 
when his vacation commenced, and to make incessant observations on 
atmospherio electridty, night and day, sleeping in the room with his 
electrometer, in a lofty position, from which he could watch the eky all 
Totind, limited by the Alpme range on one side and the great plain of 
Piedmont on the other, Unlesfl relays of observers can be got to follow 
his ezample, and to take advantage of the more accurate instrumentB 
supplied by advanced electric science, a self-recording apparatas must be 
applied to provide the data required for obtaining knowledge in this mwst 
interesting field of nature. The author pointed out certain simple and 
easily- executed modifications of working electrometers, which were on the 
table before him, to render them self-recording. He also explained anew 
collecting apparatus for atmospheric electricity, consisting of an insulated 
vessel of water, discharging its contents in a fine stream from a pointed 
tube. This stream carries away electricity as long as any exists on ito 
surface, where it breaks into drops. The immediate object of this arrance- 
ment is lo maintain the whole insulated conductor, including the portion 
of the electrometer connected with it and the connecting wire, in the con- 
dition of no absolute charge ; that is to say, with as much positive 
electricity on one side of a neutral line as of negative on the other. 
Hence the position of the discharging nozzle must be such that the point 
where the stream breaks into drops is in what would be the neutral line 
of the conductor, if first perfectly discharged under temporary cover, and 
then exposed in its permanent open position, in which it will become in- 
ductively electrified by the aerial electromotive force. If the insulation is 
maintained in perfection, the dropping will not be called on for any 
electrical effect, and sudden or slow atmospheric changes will all instan- 
taneously and perfectly indaoe their corresponding variations in the con- 
ductor, and give their appropriate indications to the electrometer. The 
necessary imperfection of the actual insulation, which tends to bring the 
neutral line downwards or inwards, or the contrary effects of aerial con- 
vection, which, when the insulation is good, generallj preponderate, and 
which in some conditions of the atmosphere, especially during heavy wind 
and rain, are often very large, are corrected by the tendency of the drop- 
ping to maintain the neutraJ line in the one definite position. The 
objects to be attained by simultaneous observations in different localitiea 
alluded to were : — (1.) Tofix the constant for any observatory, by which 
its observations are reduced to absolute measure of electromotive lorceper 
foot of air ; (2.) To investigate the distribution of electricity in the air it- 
self (whether on visible clouds or in clear air) by a species of electrical 
trigonometry, of which the general principles were slightly indicated. A 
portable electrometer, adapted for baUoon and mountain observations, 
with a burning matoh, regulated by a spring so as to give a cone of fire in. 
the open air, in a definite position with reference to the instrument, was 
exhibited. It ia easily carried, with or without the aid of a shoulder-strap, 
and can be used by the observer standing up, and simply holding the 
entire apparatus in his hands, without a stand or rest of any kind. Its 
indications distinguish positive from n^ative, and are reducible to Bbso> 
lute measure on the spot. The author gave the result of a detormination 
which he had made, with the assistance of M. Joule, on the Liinka, a 
piece of level ground near the sea, beside the city of Aberdeen, about 
8 A.K. on the preceding day (September 14), under a cloudless sky, and 
with a light north-west wind blowing, with the insulating stand of the 



■Dcillizedoy Google 



110 Proceedinffs ofSocietieB. 

ooUecting part of the apparatu* bnried in the gniand, snd the electrometer 

reuioTfd to a distance oifire orBixyards and connected bj a £ne wire with 
tlie oolleciing conductor. The height of the match was three feet above the 
ground, and the observer at the electrometer la; on the ground to rendear 
&ie electrical influence of his own bodj on the match ingeneible. Tbe 
result ihowed a difference of potentials between the earth (negative) and 
the air (positive) at the match equal to that of 115 elements of Daniel'e 
batterj, and therefore, at that time and place, the atrial electromotive 
force per foot amounted to that of 38 Daniel's ceUe. 

Report on Changea of Deviation of the Compais on Board Iron Skipg 
by " Uttling," with Experimenta on Board the City of Baitimore, 
A]^rodite, liimia,aftd Sleeoe Donard, By Mr John T, Towson. — The 
author explained tbe manner in which the Compass Committee was first 
formed, in accordance with the advice of the Section he was then address- 
ing, and that two reports had been drawn up, which, with the advice of 
the Astronomer Rojal, had been printed and " presented to both Houses 
of Parliament hy command of her Majertj." There were matters of 
consideration which the Compass Committee deemed incomplete ; the one 
was the change which took place in iron ships in proceeding to the oppo- 
site hernia pbere ; the other, the change that was produced by what is 
technicallf denominated heeling, that is, when the deck of a vessel leaned 
over through the action of the wind or otherwise ; if when looking towards 
the bow it slanted downwards to the right, it is said to heel starboard, if to 
the left, to heel port. The first question was undertaken hj the late re- 
spected Rev. Dr Scoresbj, who proceeded to Australia in the Royal 
Charter, and whose eiertions in the pursnit of this branch of the inquiry 
shortened a most valuable life. The second question was the subject of 
his (Mr TowBon'e) present report. Having described the principles on 
which his graphic iUustratiun was constructed, he painted out the unex- 

Eected amount of deviation which this source of disturbance (heeling) 
rought aboat, amounting, in most instances, when the ship's head was in 
the position to produce the maximum effect, tu two or three points in the 
standard compass, and often to a greater amount as far as the steering 
compass is concerned. He remarked on several particulars connected 
with this investigation. Generally the north end of the compass was 
drawn to the upper aide of the ship,— the case with seven oot of nine com- 
passes on board the City of Baltimore, but in the two steering compasses 
the needles were drawn in a contrary direction. Mr Towson explained 
the theory on. which this disturbance arose, partly from subpolar magnetism 
below the compass, and partly from the disturbance of the inductive mag- 
netism of the ships. In such ships as those under consideration, tbe toi- 
lowing empirical rule held good with respect to compasses favourably 
placed. When the vertical force as determined either by vibrating ex- 
periments or torsion on board the ship, maintained the ratio, as compared 
with the vertical force on shore, in the proportion of nine to fourteen, 
little or no effect was produced by heeling ; and in the case of the Simla 
this plan of predicting the amount of error was adopted ; a moveable np- 
right magnet was applied so as to produce the before-named vertical 
force, when it was found, "with mognet in," no error was produced, 
although '' with magnet out " it amounted to 24° from changing a heel of 
10° st^board to 10 port. Another remarkahle result appears to exist. 
He believed that when aehipnas built nith her head soutli-eaet or south- 
west, little or no effect would be produced by heeling. When examining 
the magnetic condition of the Sleeve Donard, they were lurprised to find 
that the vertical was very nearly that which would give no effect from 
heeling. Their talented stipendiary Secretary (to whom is due tbe credit 
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of drawing up tie t«ro reports alreadj publiehed) iiDmediatoly soggested 
that her head oould not hare been east when bnilding, whicb we had taken 
for STanted ; and on inquii? we found that on acoouot of her great length 
she bad been built diagonallj, with her head south-east nearly. 

On theSapiditif of Signalling through long Submarine Telegraphs. Bj 
Mr F. JcNKiNB. — Thia paper detailed certain experiments undertaken at 
theestablialimeTitof MesBTB. R, 8. Newall&Co,,B'''l'6''bead,witb a new to 
verify the theory of retardation, and to supply certain conetanta required. 
This theory has been well developed by ProfeBaorThom son, and ia confirmed 
by the results of these experiments, which have indeed only been rendered 
possible by the peculiar eonetruction of Professor Thomson's marine galva- 
nometer. In this instrument momentum and inertia are aimost wholly 
avoided by the use of a ne^le weighing only 1^ grain, combined with a 
mirror reflecting a ray of light which indicates deflexions witii great 
accoracy. By these means a gradually increasing or decreasing current 
b at each instant indicated at its due strergth ; thus, when this galvano' 
meter is placed as the receiving instrument at the end of a long submarine 
cable, the movement of the spot of light, consequent on the completion of 
a circuit through the battery cable and earth, can be so observed as to 
furnish a carve representing very accurately the arrival of an electric 
current. Lines representing successive signals at various speeds can also 
be obtained, and by means of a metronome, dots, dashes, successive A's, 
ic., can be sent with nearly perfect regularity by an ordinary Morse key, 
and the corresnonding changes in the current at the receiving end of the 
cable accurately observed. The strength of the battery employed was 
found to have no influence on the results ; curves given by batteries of 
different strengths could be made to coincide by simply drawing them to 
scales proportionate to the strengths of the two currents. It waa also 
found that the same curve represented the gradual increase of intensity 
dne to the arrival of a current, and the gradual decrease due to the ceasing 
of that corrent. The curves of arrival obtained for lengths of from 1000 
to more than 2O0O nauts, were found to agree very closely in general 
appearance with those given by Professor Thomson's theory (Proceedingt 
of the Royal Society, May, 1855). In the curves representing dots and 
daahes sent at high speeds, successive dashes appear in quite a different 
part of the scale from that occupied by dots. It is in these cases obvious 
that no delicacy of relay will enable us to indicate both of these signats at 
a constant adjustment, nor does any increasing strength of battery help 
us, — for though the variations of intensity are absolutely increased, the 
relative position of such changes to oue another on the scale remains 
unalt«red. The magnitude of the first appearance of a current at the 
tax end of a cable may, however, be incK^sed by the use of powerful 
batteries, and delicate instruments would permit the faintest appearance 
to be observed. By these means one isolated signal might be sent with 
great rapidity. Returning to the consideration of succesBive signtds, when 
the speed of transmission is diminished, the oscillations of the spot increase 
in size, those fur dots and dashes overlap one another, and would give 
legible Morse signals by means of a relay. The amplitudes of oscillatioo 
representing any letter or letters were found to be proportional to the 
amplitude representing dots. The speed of signalling possible can there- 
fore be measured by that amplitude as soon as in one case it is determined 
what speed of dot signalling is compatible with the reception of all other 
combinations of dots, dashes, and spaces. This amplitude is modified by 
the nature of the receiving instrument, by the nature of the signal, by 
the skill of the manipulator, &c. The possible speed of aignalling waa 
found to be very nearly proportional to the squares of the lengths spokm 
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tlirongfa; th(u, A speed which gsTe IS dotaper minute in a length of 2191 
nauta, reproduced all the effect! giren hj a epeed of 30 dots in a length 
of ISiXI naati. At these apeedi, with ordinary Morse signals, speaking 
would be bvelj possible. In the Bed Sea, a speed of from seven to eight 
words per minate was obtained in a length of 750 nants. This resnlt agrees 
veij cloaelj with the deduction from the experiments at Birkenhead, and 
Kpparentlj^ shows that the influence of electro-magnetic induction, due to 
the disposition of the cable in ooils, does not verj materially retard the 
possible speed of signalling. The amplitudes of oscillation representing 
dots csji be thrown into a curve which will be the same for all lengths. 
By this cnrre we can determine from one single observation, on anj 
cable, the amplitude of oscillation due to any speed, and, consequently, 
the possible speed of signalling on that cable. This method, however, 
of determining the possible speed of signalling, presupposes that a con- 
siderable length of the cable shall have been manufactured. Mechanical 
Hnders, and attention to the proportion of the various contacts, would 
nateri^ly increase the speed at which signals of any kind could be trans- 
mitted. The best trained hand cannot equal the accuracy of mechanism, 
and the slightest irregularity causes the current to rise or fall quite beyond 
the limits required for distinct signals. No important difference was ob- 
served between signals sent by utemate reverse currents, and those sent 
by the more usual method. The amplitude of oscillation, and consequent 
distinctness of signalling, was quite the same in the two cases. An advan- 
tage in the first signals sent is, however, obtained by the nse of Mesera 
Siemens & Halshe's submarine key, by which the cable is put to earth 
immediately on signalling being interrupted, and the wire thus kept at a 
potential half way between the pot«ntials of the poles of two counter- 
acting batteries employed, and Uie first sign^ become legible, which, 
with the ordinary key, would be employed in charging the wire. 

Remarks on tht Diickarge of a Coiled Electric Cable. By Professor 
W. TaoMsoN, — Mr Jenkins had communicated to the author during last 
February, March, and April, a number of experimental results regarding 
currents through several different electric cables coiled in the factory of 
Messrs R. S. Newall &. Co., at Birkenhead. Among these results were 
some in which a key connected with one end of a cable of which the other 
endwaskeptoonnectedwith the earth, was removed from a battery by which 
a current had been kept flowing through the cable, and instantly pressed 
to contact with one end of the coil of a tangent galvanometer, of which 
the other end was kepi connected with the earth. The author remarked 
that the deflexions recorded in these experiments were in the contrary 
direction to that which the true discharge of the cable would give, and at 
his request, Mr Jenkins repeated the experiments, watching carefully for 
indications of reverse currents to those which had been previously noted. 
It was thus found that the first effect of pressing down the key was to 
give the galvanometer a deflexion in the aireotion corresponding to the 
true discharged current, and that this was quickly followed by a reverse 
deflexion generally greater iudegree, which latter deflexion corresponded 
to a current in the same direction as that of the original flow through the 
cable. ProfeseorTboir.eouexplained this second current.orfalsedischai^, 
«a it has since been sometimes called, by attributing it to mutual electro- 
magnetic induction between different portions of the coil, and anticipated 
that no such reversal could ever be found in a submerged cable. The 
effect of this induction is to produce in those parts of the coil first influ- 
enced by the motion of the key a tendency lor electricity to flpw in the 
same direction as that of the decreasing current flowing on through the 
remoter parts of the ooil. Thus, after the first violence of the back flow, 
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throagb the key and gaWaDometer, the remote part« of the oable begin, 
by their electro-magnetic inductbn on the near parts, to draw electricity 
back from the eaiQi through the galTanbmet^r into the cable again, and 
the corrent is once more in one and the aame direction thronghoat the 

On a New Speciet of DoubU Refraction, By Sir D. BaBwamB.— 
The author exhibited to the Section a nnmber of beautiful double alipa 
of glass, with small piecesof decomposed glass, which he hod obtained from 
the Marqtue Campana in Rome, interposed, which showed all the Taried 
tints of Newton's thin platea, and then eiplained to the Section how, by 
the polarisation jn two different places of the transmitted light and the 
interference of those which were retarded by internal reflexion at the 
SQF&ceB of these Tery thin films, none of them the two-thousandth of an 
inch thick, the varied tints were proditced. He also explained minutely 
their optical properties when examined by the polariacope. 

Oh the Tranimietion of Electricity throughWater. By Mr J, fi. Lind- 
»*r. — The author has been engaged in experimenting on the snltject, and 
in leotoring on it in Edinbui^h , Glasgow, aod other ^Bces since 1831. He 
has sncceeded in transmitting signds across the Tay and other abeeta 
of water, by the aid of the water ^one, as a means of joining the stations. 
His method is to immerse two large pla(«s connectf^ by wires at each 
side of the sheet of water, and as nearly opposite to each other as pos- 
sible. The wire on the side from which the message is to be sent is to 
include the galvanic battery and the commutator or other apparatus giving 
the signal. The wire connecting the two plates at the receiving- station 
is to include an induction-coil or other apparatus for increasing the inten- 
sity and the recording apparatus. The distance between these plates he 
distinguished by the term ''latentl distance." He found that there was 
always some fractional part of the power from the battery sent across the 
water. There wore four elements on which he found the strength of the 
transmitted current to depend: first, the battery power; second, the 
extent of surface of the immersed metal sheets; third, the "lateral dis- 
tance" of the immersed sheets; and, fourth, in an inverse proportion, the 
transverse distance or distance through the water. As far as his experi- 
ments led him to a conclusion, doubling any one of the farmer three 
doubled the distance of transmission. If, then, doubling all would in- 
Qteaae the intensity of the transmitted current eight-fold, he entered 
into calculations to show that two statbns in Britain, one in Cornwall 
and the other in Scotland, and corresponding stations well chosen in 
America, would enable us to transmit messages across the Atlantic. 

On the Fhonautograpk, an Inatrument for HegiiUHng Simple and 
Compound Sounds. By the Abb6 Moigno.— The Phonautograph is an 
instrument which consists of a large chamber or drum, of a spheroidal 
form, with a diaphragm or drum-head at one end, which, by a system of 
levers, works the pen which records the sounds which the form of the 
chamber causes it to concentrate on the tympanum. The AbbS exhibited 
a drawios; to the Section, which explained the oonstmction of the instru- 
ment, and then exhibited drawings showing the actual markings of the pen 
over a sheet of paper carried past it by clockwork, first, when tuning-forks 
sounding various notes were vibrated in presence of the Instrument ; 
second, when several notes were sounded on a diapason pipe; and, third, 
when a person spoke before it. In the first two cases the recording pen 
drew such regular curves, that the number of vibrations corresponding to 
the not? as seconds could he counted, and they were obviously the curve 
of sines. In the case of the human voice, the words spoken were written 
below the corresponding tracings of the pen ; and although these were 
very irregular, yet a marked correspondence could be traced, especially 
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where tbe words eontained r'a, g'a, and otlier well-marked low or gnttoral 
•oand*. 

' Report of the Balloon Committee. Bj Colonel Stkes. — The Report jg&re 
Tarioui preluninarj detftile of the meetings and proceedings of the Com- 
mittee ; amongst theao, that tbey secured the co-operation and uae of the 
large balloon of Mr Oreen. That Professor Tjndal, and Mr J, B. RosseU, 
and Mr John Murray, the two latter students in Gla^ow UniTersity, 
who had heen eniplojed under Professor Thomaon in charge of his 
meteorological instruments, had volunteered their SMrieee to aocompany 
Mr Green, and to aid in making and recording the proposed obiierTa' 
tions. Colonel Sy kea also informed the Committee that an obaerver of 
light weight was aTailable from Qreenwich, and also Mr Btorka Saton, 
an amateur meteorologist of Little Bredy, 'Dorset. The Committee 
selected Wolverhampton as the place of ascent, spring as the time, ai 
suggested by the Astronomer Boyal, and secured through Lord Wrot- 
tesley the use of the instruments which had been used in the former 
ascent. The Gas Company at Wolverhampton offered the use of their 
yard, from which the balloon might ascend, and in which it might be 
inflated. Various causes of delay occurred, but eventually M. Gassiot 
havmg reported the instruments and oiher arrangements a^ ready, Mr 
Slorka Eaton was selected by the Cummittee to condnct the experiments, 
and at length General Sabine and M. Gossiot were invited to attend at 
WolTerhampton on Monday the 15th of August. On that day Colonel 
Sykes, Lord Wrottesley, Admiral Fitsroy, Dr Lee, and Mr Glashier 
attended at the place of ascent In consequence of sudden, violent ^sta 
of nind that day, Mr Green was unwilling to ascend, fearing damage to 
the valuable instruments ; but as be declared that no damage to life waa 
to be feared, he offered to risk the balloon if the Committee wished that 
the ascent should proceed. The Committee then ordered the gas to be 
laid on, but various delays having protracted the preparations to the 
approach of darkness, when the ascent would be unprofitable, it was 
deforred till neit day. On that day, when all preparations were nearly 
completed, a sudden gust of wind jerked the funnel of the balloon, and 
caused sudi a rent as to render any attempt at an ascent on that occasion 
impossible. Mr Green assured the Committee it wonld take some weeks 
to repair the damage. Mr Green's terms were L.2U for the first ascent, 
L.l.') for a second, L.20 for a third, and L.16 for a fonrth, the Committee 
to provide the gas and pay all incidental expenses. The Committee 
offered to renew their operations early nejtt year, and suggested that their 
reappointment should be recommended, and the grant of L.200 continued 
at their disposal, giving the opinion of Sir J. W. P. Herschel Mid other 
eminent scientific men that the objects to be attained were of the highest 
interest. 

On the Focua of Objeet-GIaetee. By Mr A. Ci.4nBiiT. — The researches 
m this question tended to show the relation between the distances and 
sixes of objects with focal distances and sizes of their images, and to find 
tlte two points, one before the lens and the other behind, from which the 
distance of objects and the focal diatanfes must be measured, and irom 
which all proportions are in an eiact ratio; forit is found, that measuring 
firam the object-glass on both sides, double distance of object does not 
prodoce one-half of the focal distance, and vice verta. These two points 
are, first, the point before the lens which produces an image infinitely 
larger at infinite distance, and behind the lens the point which is the 
focus for an object at infinite distance, giving an image infinitely small ; 
it is obvious that these two points are on each side the zero of the scale of 
measure, and it remained to fix the position of another point before the 
^ens, which produces behind the lens an image as large as nature. The 
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two Bpaeea between these two pointB, one io front and the other bebinl 

tbe lens, are perfectly equal, and tliey are each the unit bj which all dis- 
tances of objects and all focal distuiceB are to be nieaBured. Double the 
unit in front will give a focus one-half of tbe unit behind the iens, and 
one-half of tbe unit in front will give a focal distance double of the nnit 
.behind the lens, and all the other distances in tbe same proportion, so 
that knowing either the distance in front of the lens, or the focal distance, 
the other distance can be found without having to examine the fbcm oa 
the ground-glase ; the oalj thing to do being to divide the scale called 
"the unit of focal distances," in snj nnnber of parts correiponding in aM 
iaverted ratio with the progression of distances in iront of the ^lasa. 

On a Changing Diaphragm far DoMble Achromatic Combinations. By 
Mr A. Claddet. — Mr Claudet explained tbe construction of his con- 
trivance, intended to reduce or increase the aperture of a double achro- 
matic lens without having to unscrew one of the lenses, and without anj 
alit on the tube. This is done bj two rings revolvbg on one another, 
like the top and bottom part of a snufl'-box, and each carrying a number 
of india-rubber stripes, the other end of which was fixed on the opposite 
ting, so that making tbe ring not fixed in tbe tube to revolve bj an 
external pinion, the india-rubber stripes were drawn intermingling with 
each other until each of them was extending on tba diameter of the tabe, 
on which disposition the whole aperture was shut. Mr Claudet eibibited 
also the very ingenious pupil diaphragm, invented by Mr Mauley, opti- 
cian in Pans. 

On a curioas Landscape inclosed in a Specimen of Calcedonif belong- 
ing to a Lady. Exhibited by Sir D. Brewbteb, and explained by him. — 
Sir D. Brewster, who had examined the specimen, ascertained that the 
landscape was not between two plates subsequently united, but was in 
the interior of a solid piece of calcedony. He stated that calcedony was 
porous, and that the landscape was dmwn by a solution of nitrate of 
sUver, which entered the pores of the mineral. Sir David also stated 
that, above thirty years ago, be had examined a similar specimen, be- 
longing to the late Mr Gilbert Innes of Stow, who had paid a large price 
foe it. Having no doubt that the figure of a cock, which it contained, 
was drawn by nitrate of silver, introduced into tbe pores of the mineral, 
he induced the late Mr SomerTille, a lapidary in Edinburgh, to make the 
experiment, and he succeeded in introducing the figure of a dog into the 
interior of the mineral. " The curious fuct, however, displayed by the 
specimen now exhibited to tbe Section is, that the landscape had entirely 
disappeared af^er being kept four years in the dark. When 1 received 
the specimen yesterday from Miss Campbell, the Undscape was wholly 
obliterated ; but after the exposure of an hour this morning, it reap- 
peared in the distinctest manner, as may be seen by looking at it against 
a white ground." It is of importance to remark, that the figure of the 
cock in Mr Innes's specimen, which was rery strong in its tint, has never 
been seen either to disappear or to diminish in its tints. 

On the Pretent State and History of the Question respecting the At' 
eeleration of the Moon's Hotion. Bvthe Astbohome« Roval.— It had been 
known, from the time of Newton, that tbe motions of the moon are dis- 
turbed W tbe attraction of the sun, and that a great part of tbe effect is 
of the following kind, viz., that when tbe moon is between the sun and 
the earth, the sun attracts the moon away from tbe earth ; and whan the 
earth is between the sun and the moon, the sun attracts the earth away 
from the moon ; and thus, in both cases, it tends to separate the earth 
and the moon, or diminishes tbe attraction of the moon to the earth. 
There are sometimes effects of the opposite character; but, on the whole, 
that JQst described is predominant. If this diminution were always the 
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ume in amount, the periodic time of the moon pasaiiig round the earth 
would ftlwsjH be the Mune. Bat it was found in the last centnrj, bj 
Holler and Dontliome, tJiat the periodic time ie not aiwaya the (uunc 
In order to reconcUe the edipsea of the moon recorded by FtolemT- with 
modern obBerTations of the moon, it was neceasaiy to sappoae that iiL 
every aucueeaiTe century the moon movea a little qaicker than in the 
preceding centory, in a degree which is nearly represented by Buppoaing 
that at each successiye lunation the moon Sipproachea nearer to the earth 
by <mt tncA. The principal cause of this was discovered b^ Laplace. 
First, it had been shown, by him and by others that the attractions of the 
other planets on the son and on the earth do not alter the longer aiis of 
the orbit wliich the earth describes round the sun, and do not alter the 
length of the year ; but they diminish slowly, bnt continoslly through 
many thonsands of years, the degree of ellipticity of the earth's orbit. 
Now, when the earth. is nearest t^ the son, the decrement of attraction of 
the moon to the earth (mentioned ahore) is greatest ; and when the earth 
is furthest from the san , that decrement is least. It hod been eappoaed 
that the fluctuations of magnitude exactly balance. But Laplace showed 
that they do not; he showed that the increaaed amount of deorement 
(when the earth is nearest the son) OTorbalances the diminished amount 
(when the earth is furthest from ihe sun) ; and therefore that the less 
oecentric is the earth's orbit, the less does the increased amount of decre- 
ment at one part overbalance the diminished amoont at anotlier part, 
and the lesa is the total amount of the sun's disturbing forte. .And, aa 
the aun's disturbing force diminishes the moon's attraction to the earth, 
that attraction is less and less impaired every century, or becomes prac- 
tically atronger ; every century the moon is pulled into a. rather smaller 
orbit, and tevolves in a rather shorter period. On computing the effect 
from this cause, it was found to agree well with the effect which Halley 
and Dunthome had discovered in observations. The lunar tables thns 
amended (and with other, hut minor, improvements) were applied to the 
computation of other ancient eclipses which require far greater nioety 
than Ptolemy's Innar eelipses. namely, total eclipses of the sun. The 
most remarhable of these were the eclipse of Thalea (which occurred at a 
battle), that at Lorissa or Nimrud (which led to the oaptare of that city 
by the Persians from the Medes), and that of Agathocles (upon a fleet at 
sea). They are all of great importance in settling the chronology. 
Dates were thus found for these several eclipses, which are most satis- 
factory. About this time Mr Adams announced his discovery, that a 
part of the sun's disturbing force had been omitted by Laplace. The 
sun pulls the moon in the direction in which she is going (so as to acceler- 
ate her) in some parts of her orbit, and in the opposite direction (so as 
to retard her) in other parts. Laplace and others supposed that those 
accelerations and retardations exactly balance. Mr Adams gave reason 
for supposing that they do not balance. In this he was subsequently 
supported by M. Belaunay, a very eminent French mathematician, 
who, making his calculations in a different way, arrived at the very same 
fignrea. But he ia opposed by Baron Plana, by the Count de Pont^- 
f»ulant, and by Professor Hansen, who all maintain that Laplace's in- 
vestigations are sensibly correct. And in this state the controversy 
stands at present. It is to be remarked, that observationa can here give 
no assistance. The question is purely whether certain algebraical inves- 
tigations are right or wrong. And it shows that what is commonly called 
" mathematical evidence " is not so certain as many persons im^ine ; and 
that it oltimately depends on moral evidence. The effect of Mr Adam'a 
alteration ia to diminish Laplace's change of periodic time by more than 
one-third part. The computations of the ancient eclipses are very sensibly 
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affected bj this. At present we can haidl; my how mnoh tliej are 
effected; poesiblj those of LariBsa and Agathocle* would not be very 
mnch disturbed ; bat it Beems possible that the computed eclipse of 
Thales might be thrown so near to simset as to be inapplicable to elnci' 
dation of the historic account. This is the most perplexing eclipse, 
because it does not appear tbat an; other eclipse can possiblf apply to 
the same historr. The interest of this subject, it thua appears, is not 
ooufined to technical astronomy, but extends to other matters of very 
wide range. And the general question of the theory of the moon's ao- 
celeration may properly be indicated as the most important of the sub- 
jects of scieutific controversy at the present time. 

Onthe Ettabli3hment of Tlutrmometric Station! on Mont Blanc. By 
ProfesBOT TTHDAI.L. — I proposed to the Royal Society some months ago, 
to establish a aeries of stations between the top and the bottom of Mont 
Blauc, and to place suitable thermometers at each of them. The Council 
of the Society thought it right to place a sum of money at my disposal 
for the purchase of instruments and the payment of guides ; whOe I 
agreed to devote a portion of my vacation to the execution of the project. 
At Chamouni I had a number of wooden piles prepared, each of them 
shod with iron, to facilitate the driving of it into the snow. The one 
intended for the summit was 12 feet long and 3 inches square; the otheri, 
each 10 feet long, were intended for five stations between the top of the 
mountain and the bottom of the Glacier de Bossons, Each post was 
fomished with a small cross-piece, to which a horizontal minimnm ther- 
mometer might be attached. Six- und- twenty porters were found neces- 
sary to carry all our apparatus to the Qrands Malets, whence fourteen of 
them were immediately sent back. The other twelve, with one exception, 
reached the summit, whence six of them were sent back. Sii therefore 
remained. In addition to these we had three guides, Auguste Balmat 
being the principal one ; these, with my friend Dr Frankland and myself, 
made up eleven persons in all. Though the main object of the Expedi- 
tion was to plant the posts and fix the thermometers, I was very anxious 
to make some observations on the diathermancy of the lower strata of the 
atmosphere. I therefore arranged a series af observations with the Abbd 
VeuUet, of Chamouni ; he was to operate at Chamouni, while I observed 
at the summit. Our instruments were of the same kind ; and in this way 
we hoped to determine the influence of the stratum of air interposed 
between the top and bottom of the mountain upon the solar radiation. 
Wishing to coraraence the observations at an early hour in the morning, 
I had a tent carried to the summit. It was ten feet in diameter, and into 
it the whole eleven of us were packed. The north wind blew rather 
fiercely over the summit ; but we dropped down a few yards to leeward, 
and thus found shelter. Throughout the night we did not suffer at all 
ftom cold, though the adjacent snow was 15" Centigrade, or 27° Fabr. 
below the freezing point of water. We were all, however, indisposed, 
I was, indeed, iinwell when I quitted Chamouni; bat I fully expected to 
be able to cast this off during the ascent. In this, however, I was unsuc- 
oessful ; my indisposition augmented during the entire period of the 
ascent. The wind increased in force towards morning ; and as the fine 
anew was perfectly dry, it was driven upon us in clouds. Had no other 
obstacle existed, this alone would have been sufBcient to render the obser- 
Tations on solar radiation irapossible. We were therefore obliged to 
limit ourselves to the principal object of the expedition — the erection of 
the post for the thermometers. It was sunk six feet in the snow, while 
the remaining six feet were exposed to the ab. A minimum thermometer 
was screwed firmly on to the cross-piece of the pile ; a maximum tbermo- 
meter was screwed on beneath this, and under this again a wet and dij 
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bulb thermometer. Two minimum tbennometerB were also pkced iu the 
■now ; one at a depth of six, and the other at a depth of fbnr feet below the 
•□rfitce; these being intended to give as aome infomiatioii m to the depth 
to which the winter cold peuetratei. At each of the other stations we 
piftoed e minimum thermometer in the ice or snow, and a maximum and 
a minimum in the air. The atationa were aa follona :— The sammit, the 
Corridor, the Grand Plateau, the glacier near the Orands Mulets, and two 
additional onea between the QrandE Mulets and the end of the CQacier de 
Bosaons, We took np lonie rocheta, to see whether the ascensional power 
or the oombustion wtj affected hj the rant; of the air. During the night, 
however, we were euTeloped in a dense mist, which defeated our porpose. 
One rochet, however, was sent up, which appeared to penetrate the mist, 
and risinfi; pmbabljr above it, its sparks were' seen at Chamouni. Sr 
FranUand was also kind enough to undertake some experiments on omd- 
hustion : six candles were chosen at Chamouni, and caiefollj weighed. 
All of them were permitted to hum for one hour at the top ; and were 
again weighed when we returned to Chamouni. Tbey were afterwards 
permitted to hum an hour below. Rejecting one candle, whicli gave a 
somewhat anomalous result, we found to our surprise, that the quantity 
consumed at the top was, within the limita of error, the same as that con- 
sumed at the bottom. This result surprised us all the more, inasmuch a> 
the light of the candles apjieared to be much feebler at the top than at 
the bottom of the mountain. The explosion of a pistol was sensiblj 
weaker at the top than at a low level. The tkortnett of the sound was 
remarkable ; but it bore no resemblance to the sound of a cracker, to 
which, in acoustic treatises, it is usually compared. It resembled more 
the sound produced by the explosion of a. cork from a champagne-bottle, 
but it was much louder. The sunrise from the summit exceeded in mag- 
nificence anything that 1 had previously seen. The snows on one side of 
the mountain were of a pure light blue, bein)[ illuntinated by the reflated 
light of the skj; the summit and the sunward lace of the mountain, on 
the contrary, were red from the trantmilted light, and the contrast of 
both was finer than 1 can describe. I may add, in conclusion, that the 
lowest temperature at the summit of the Jarain during last winter was 21° 
Cent, below zero. We vainly endeavoured to find a thermometer wbid 
had been placed upon the summit of Mont Blanc last year. 

On Electrical ^equency. By Professor W. Thomsob.— Beccaria found 
that a conductor insulated in the open air becomes charged sometimes 
with greater and sometimes with less rapidity, and he gave the name of 
" frequency '' to express the atmospheric quality on which the rapidity of 
charging depends. It might seem natural to attribute this quality to 
electrification of tlie air itself round the conductor, or to electrifi»l particles 
in the air impinging upon it ; but the author gave reasons for believing 
that the observed effects are entirely due to particles flying away from 
the surface of the conductor, in consequence of the impact of jion-electri- 
Jied particles against it. He had shown in a previous communication 
(Section A, Thursday, Sept, 15), that when no electricity of separation 
(or, as it is more generally called, "frictional electricity," or "contact 
electricity,") is c^ed into play, the tendency of particles continually 
flying off from a conductor is to destroy all electrification at the part of 
its surface from which they break away. Hence a conductor insulated in 
the open air, and exposed to mist or rain, with wind, will tend rapidly 
to the same electric potential as that of the air, beside that part of its 
surface from which there is the most frequent dropping, or flying away, 
of aqueous particles. The rapid charging, indicated by the electrometer 
under cover, after putting it for an instant in connection with the earth, 
is Uierefore, in reuity, due to a rapid diaeharging of the exposal port* 
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of tKe eondoetor. The antbor hai been led to theie riewi b^ renuTking 
the extreme rapidity -with which «n electrometer, oonnected by a fine win 
with a conductor iniulated above the roof of bis temporary electric obter- 
vatory in the island of Arran, became oharged, reaching its full indication 
in a few seconds, and sometimes in a fraction of a lecond, after being 
touched by the hand, during a gale of wind and rain. The conduotoT, a 
Tertical cylinder aboot 10 inches long and 4 inohoB diameter, with it* 
npper end flat and corner slightly rounded off, itood only 8 feet abora 
the roof, or, in all, 20 feet abore Wie ground, and was nearly Earronnded 
by buildings rising to a higher leveL Even with so moderate an exposure 
a« this, sparks were tiequently produced between an insulated and aa 
nninsalated piece of metal, which may have been about ^th of an inch 
apart, wiAiin the electrometer, and more than once a continuous line of 
fire was observed in the instrument during nearly a minute at a time, 
'while rain waa falling in torrents outside. 

On Sir Chriitopher Wren'i Cipher, conUiinvng Three Methods of 
finding the Longittide. By Hii D. Brewster. — 8ir David said that at 
page 263 of his " Life of Sir Isaac Newton," the following pBragrapha 
would be found; — <* The bill which had been enacted for rewarding the 
diicoTery of the longitude seems to have stimulated the inventive power* 
of Sir Christopher Wren, then in his eighty-third year. He communi- 
cated the results of his study to the Royal Society, as indicated by the 
following curious docnroent which I found amon^ the manuscripts of 
Newton : — ' Sir Christopher Wren's cipher, describmg three instrumeuti 
proper for discovering the longitude at sea, deliv^ed to the Society 
November 30, 1714. by Mr Wren :— 

'OZVCVAYINIXDNCVOCWEDCNMALNABECIRTEWNORAM 
HHCCAW. 

■ZEIYEINOIEBIVTXESCIOCPSDEDMNANHSEFPRPIWHDRA 
EHHXCIF. 

■EZKAVEBIMOXRFCSLCEEDHWMGNNIVEOMREWWERRC 
SHEPCiP. 

' Vera copia. EdM. HaMiBT.' 

We presume that each of these paragraphs of letters is the description 
of a separate instrument. If it be true that every cipher can be de- 
eiphered, these mysterious paragraphs, which their author did not live to 
expound, may disclose something interesting to science." Sir David 
Brevrster went on to saj that soon after the publication of " The Life of 
Sir Isaac Newton," he had received a letter from Mr Francis Williams, 
of Grange Conrt, Chigwell. suggesting very modestly, that aa the de- 
ciphering of the cipher, as pablished, was so simple, he supposed many 
persons bad already done so; but if not, he begged to say that the mysterr 
eould be solved by reading the letters backwards in each of the three 
paragraphs, omitting every third letter. He had, on the approach of the 
Meeting of the British Association, received permission from Mr Williams 
to give an account to this Section of Mr Williams's method of solving the 
enigma. In his letter conveying the permission, which Sir David read, 
he suggests that " Sir Christopher Wren's object wa* to make it too 
m^terious to be of use to any one else. It is possible he may have 
wuhed to delay for a time the publication of his inventions, perhaps till 
he had improved his instruments, but was airtud that in tbe interval 
knother would bit upon and publish the same disoovery. He would send 
this cipher, then, to the Royal Society as a proof to be used at any future 
time." Sir David had the following explanation then, in accordance with 
Mr Williams'B suggestion, written upon the black boards, the letters to 
be omitted being written in small characters to distinguish them, and 
backwards:— 
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WAcCHhMArONwETrlCaBAnLAraNCdEWcOUcNDxTNtVATCU* 
0. — Wuh nugnetio balance wonttd in vacuo (one letter a nuBprint). 
The omitted letten iiniilarly read are— Chr. Wren, mdcciiv. 

FIcXHhEArDHwIPrPEeSHnANmDEdSPcOIcSErTUiBEiONiEYi 
EZ. — Fix head hinpet handei poise tube on ejre (one letter a miapriiit). 
Omitted lettert make — Cbr. Wren, mdociiUi. 

PloPEhSCrREirWErMOeVInNGmWHdEEoLSoFRiOMiBE»AK« 
E. — Pipe ecrewe moving wheels from beake. Omitted letters m&ke — Chr. 
Wren, mdccxiT. 

The three last omitted >'■ oocnrring in the first part of each cipher to 
show that that part miut be taken lait. 

On cm Improvetii4nt »'n the Heliometer. By Mr N. Poosom. — The pur- 
pose of this communication ii to surest what I conceive to be a grei^t 
addition to the power of anj kind of micrometer used for measuring long 
distances on the double-image principle. It is therefore especially ajtpli- 
eable to heliometers, and has indeed oocmred to me chiefly from fami- 
liarity with the defbets which hare hitherto rendered this costly but 
magnificent instrument a comparative failure. It b well known to prac- 
ticiu astronomers that the contact between ttvo stars, howeTer skilfully 
made, is a very nnsatisfactoir observation, even when the objects ore 
pretty equal. But when one ia s large bright star and the other a faint 
one, the difficulty and oncertstnty amount to impossibility ; for the faint 
star is inrarisbly obliterated on approaching within two or three seconds 
of its superior. The alternative u then to diminish the aperture of that 
half of the object-glass through which the brighter star is viewed; bat 
here again arises another evil ; the disc is enUrged by difiraction, the 
Talne of the scale sensibly chsiiged, and definition materially injured. 
Hence, parallai determinations of first magnitude stars, such as Arcturas 
and a Lym, cannot be satisfactorily made; but when the object is a 
double star, as, for instance, 61 Cygni or Castor, the comparison star can 
be brought beluieen the components of the doable star, and a most exijoi- 
sitely perfect and comfortable measure obtained. Now, from having 
nsed the rock-crystal prism micrometer when residing at Oiford last year 
— then kindly lent me, together with a five-foot telescope of Burjwssiiig 
excellence, by Dr Lee — the idea occurred to me of introdacing a prism, or 
achromatised wedge of rock crystal, into the heliometer, bo as to double 
the image of the brighter star. By this means the dubious contact would 
be dispensed with ; for the fainter object, by being brought midway be- 
tween the two images of the bright star, would be precise^ similar to the 
present easy observation of 61 Cygni, previously referred to. The prism 
could be of such a constant angle as to separate the two images to a oan- 
venient distance, — not too far, so as to render the estimation of distance 
difficult, but just wide enough to prevent the obliteration of a faint com.' 
parison star, before named as one of the evils to be avoided. The prism 
rather improves the appearance of a bright star than otherwise ; and a» 
file images are doubled, of course half the light of each is lost, equivalent 
to a considerable reduction of the aperture, thus obviating the third ob- 
jection alluded to at starting. Armed with this addition to its strength, 
and taking the precaution never to observe on bad nights, when the 
atmosphere will not permit the use of powers from three hundred upwards 
— for I hold it as an absurdity to attempt to investigate tenths of a second 
of arc with anything less-— the heliometer is doubtless yet destined to 
realise the highest expectations ever raised as to its efficiency for grap- 
pling with that most minutely intricate and vastly important research, 
viz., the parallax of the fixed stars. 

On Chinete Astronomy. By Mr J.B. Lindsay. — Theobject of the pre- 
sent paper ia to draw the attention of the Section to the fact, that much 
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InfonnKtioii may be derived from CbineN litontore in order to perfect 

our BstrODomy. The " dmn-taiu," written hj Confucius, contains an sc- 
coont of thirtj-six eoIi]>9e)i (aeTerot of them total), and sereral comets, 
&lling stars, and meteorites. The first eclipse here recorded was in the 
year before our era 719, tlie last was in b.c. 494, — thus oomprising 223 
jears. Confadua was bom in b.o. 550, and died at the age of seTentj- 
three in b.o. 477. In a book lately published I have given an extract of 
the thirty-six eclipaea ; bnt the whole of the "Chiin-taiu".de«eTvet to be 
translated and publisbjed. I have myself made a translation of the whole 
verbattTit, bnt should prefer seeing it published by another better ao- 
qnainted with the Chinese. The "Chun-tsiu" is a thort chronicle of 
events ; but there is an extended commentary on it entitled the " Tso- 
chuen," by Tso-kin-ming, who was a contemporary and an intimate 
friend of Coufiiciiu. This work should, I thinh, be also translated, as it 
gives a detailed account of astronomical observations, and comes thirteen 
years fiirtfaer down than the work of Confiicius. Another work, entitled 
the " Kwo-yo," supposed to have been by the same anthtn*, contains an 
Appendix by another person, bringing- down the historr to n.o. 453. The 
succeeding history was principally written, and the celestial phenomena 
recorded, by Szi-ma-tsien, vrho lived a century before onr era. His work 
-is entitled " Shi-ki," or Historic Memoirs. He was Imperial Historian, 
as was also his father, — and his work is extremely interesting, as giving 
an account not only of Chinese affairs, but also of the Scythians and 
Turks who were then on the north-west borders of China. The 123d 
chapter, recording foreign events, has been translated into French by 
Brosset, and is found in the Journal Atiatiqua for 1628. This chapter 
comprises the history of forty-three years, or from B.C. 140 to b.c. 97, 
shortly before the author's death. Smi^ portions of the " Shi-ki " 
have been translated into English, bnt the whole deserves to be so. A 
translation of the whole Chinese history and literature before our era 
would not be voluminous ; bat the " Chnn-tsiu," the " Tso-chaen," and 
the " Shi-ki" should, I think, be translated first. Extended notes would 
be necessary to render the whole intelligible, and the Astronomer Royal 
might append notes on the various eclipses. The ancient Chiuese classics 
are nine in number, — five of the first class, and four of the secoud. The 
five of the first class are the '' Shu-king," tie " Shi-king,'' the " I-king," 
the "Li-ki," and the " Chim-tsiu." The " Shu-king" has been trana- 
lated into French by Desguignes, — the " Shirking" into Latin b^ La- 
charme, — the " I-king" into Latin by Regis, and others, — the " Li-ki" 
into French by Gallery ; but the " Chun-tsiu " has not yet been translated 
into any European language. The four books of the second class have 
been often translated into Latin and French. Their names are, the 
" Ta-tteo," the " Chung-yung," the " Lnn-yu,'' and-;" Mang-tszi," or 
Mencius, — scarcely any of which have been translated into Knglish. 

On the Deeompoud QUut found at Sinetth ami other places. By Sir 
D. Bbewstkb. — He described the general appearance of gloss in an 
extreme state of decomposition, when the decomposed part was so rotten 
as to break easily between the fingers, a piece of uudecomposed glass 
being generally lound in the middle of the plate. He then explained 
how, in other specimens, the decomposition took place around one, two, or 
more points, forming hemispherical cops, which exhibit the black cross 
and the tints of polarised light. In illustration of this decomposition, he 
showed to the Meeting three specimens, iu one of which there was no 
ooIoQr.bnt which consisted of innumerable circular cavities with the black 
cross, these cavities giving it the appearance of ground-glass. In another 
specimen the film was specular and of great beauty, showing the comple- 
mentary colours by reflection of transmitted light.. In a third variety 
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ttie filmi were filled with raronlar cavitiefl eihibiting the moct besatiftd 
-eolouM, both in common and polarbed light. 

On JftM Winter* in tft< British Itlet. By ProfesMr Hshnmst. — Ho 
pointed out the drcamstaiice that the meteorological obaerTations mode 
ourinK.the late remorkiibly mild winter tended to confirm the law which he 
had alreadj announced in a tetter to General Sabine, which appears in 
the Proceedinat of the Soyal Society for 1858. Thii law ia, that daring 
mild winters the ooiBt stationi eihihit an inerease of temperature more 
than inland Btationi, and that the temperature on the west and south 
coaati approaohea towards oniformity. In France, as pointed oat hj M. 
Liais, the first part of this law ia found to hold good, aa evinced in the 
comparative climatology of Cherbourg and Paris. Mr Heoneaay referred 
these phenomena to an abnormal extension of heat-bearing currenta 
acroBJ the Atlantic. From the greater stabilitj of such currents than those 
of the atmosphere, and from the important influence they undoubtedly 
eierciae upon our dimate, he is led to infer that we are rapidly approach- 
ing a period when it may become possible to foretell whether the winter 
shall be cold ' ■" ■ - ■■■■ " ■- — -■ - ■• ■■ - 

movements o: _ 

summer and autumn. 

On th« Inclination of the Monetary Orbits, !^Mr J. P.HBHNSsaT. — > 
The author stated, that on oonBolting a synoptic table of the plaaetair 
elements, some law had been obtuned for the other elements, but none 
hitherto for the inclinations of the several orbits. This he coneeived 
arose from the inclinations being setdown in reference to the plane of the 
earth's orbit ; for he found that a very remarkable relation manifested 
itself when the j were tabelated in reference to the plane of the Sun's 
equator. The author had written on the board two tables ; one, the ordi- 
tiKTV table in reference to the Ecliptic ; the other, that to which he 
wished to draw attention, having reference to the plane of the Son's 
equator. In the latter, it was seen as a genera! law, that the inclinations 
of the planetary orbits increased as the distances of the several planets 
from the Son increased. Thus, the inclination of the|orbit of Mercury to the 

Slane of the Sun's equator was but 0° 19" 51", while that of Neptone was 
' & 61". The only considerable deviation from regular progression 
being found, as might be expected, among the Asteroids : of which, if we 
take Victoria as a type, her inclination is no less than 15° 42* 15". The 
author considered that the faat that the orbits of the larger planeti^ 
Jupit«r, Saturn, Uranus, and Neptune, are not more inclined, would seem 
to confirm a surmise of Laplace, who, in his " Exposition du SjstSme dn 
Monde," speculates on the order in which the planets were thrown off 
from the Snn, and supposes that Jupiter, Saturn, ftc. were thus formed 
long before Mercury, Venns, the Earth, and Mars. If so, the oblateness 
of the Sun would in its condition at that time have tended more power- 
iully than in its snbaequenf or present state to keep the planets near the 
plane of its equator. The discovery of this law regnlating the inclinations 
of the planetary orbits appeared to him another addition to the class of 
facts which establish the analogy between the solax system and that of 
Jupiter and his satellites, it being well known 1« astronomers that the in- 
clination of the orbits of the latter to the plane of Jupiter's equator waa a 
function of their distances and masses. 

On the Dynamical Theory of Qaies. By Professor Clbbk Maxwklx,. — 
The phenomena of the expansion of gases by beat, and their compression by 
pressure, have been explained by Joule, Claussens, Herapath, &e., by the 
theory of their particles being in a stale of rapid motion , the velocity de- 
pending on the temperature. These particles must not only strike uaiost 
tiie sidfts of the vessel, hut sgwnst each other, and the calonUtion of their 
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vottoiu is therefore eoroplicated. The author hu ettablished'the fbltow* 
ing resultf ; — 1, The relocitids of the partioles are not tmifonn, but vary 
so, that thej deviate from, the mean value bj a Uw well known in the 
*' meliiod of leoBt squares." 2. Two different aete of particles will diatri- 
bute their velocitj, so that tbeii vires triixe will be equal ; and this leads 
to the chemical law, that the equivalents of gases are proportional to their 
specifio gravities. 3. Prom Professor Stokee's experiments on friction in 
air, it appears that the distance travelled by a panicle between consecu- 
tive ooliisions is about ietIih of an inch, the mean velocity being about 
1505 feet per second; and therefore each particle makes 8,077,200,000 co^ 
lisions per second, i. The laws of the diffusion of gases, as established 
by the Master of the Mint, are deduced from this theory, and the absolute 
rate of diffusion through an opening can be calculated. The author in- 
tends to apply his mathematical methods to the explanation on this hypo- 
thesis of the propagation of sound, and expects some light on the 
mysterious question of the absolute number of such particles in a given 



CHEMICAL SCIENCa 
New Procaa of Preserving Milk perfectly I\tre in the Ifatttral 3tate, 
withoat any Ohmucal Agent. By the Abb^ Moisno. — To preserve milk 
fbr an indefinite period is an important problem, which in France has 
been solved in three different modes. M. de Villeneuve was .the first to 
preserve "lilk, solidifying it by the addition of certain solid ingredients, 
Dnt it WIS no longer, properly speaking, milk. M. de Signao preserved 
it by evaporating the milk till it became of the consistence of syrup, ren- 
dering it a solid mixture of milk and sugar ; still it could not be called 
milk. M. Maben also preserved it by excluding the air, and exposing it 
to an atmosphere of steam about 10U° Cent. — thus depriving it of all the 
^aaes which it contained, and then hermetically sealing the filled bottles 
in which it hod been heated. When about to leave for Aberdeen, I 
opened a bottle which had been dosed by M. Maben on the 11th of Feb- 
ruary 1854; and after a Upseofftve and a half years, t found it as fresh 



beat, but heat applied in some peculiar way, by manual deiierity, first 
discovered by a Swiss shepherd. All that 1 am allowed to state is, that 
the effect of this new method of applying heat is to remove a sort of 



div^tore, or animal ferment, which exists in milk in a very small quan- 
tity, and which is the real cause of its speedy decomposition. When this 
species of ferment is removed, milk can be preserved for on indefinite 
period of time in vessels not quite fiill, and consequently exposed to the 
contact of rarified air — a result which was not efiected by the process of 
M, Maben, or lather that of M, Qay-Luasac, as they completely expelled 
those gases which otherwise would have rendered it sour. 1 bave such 
ibll confidence in the success of M. de Pierre's process, that I had 



least hesitation in bringing along with me from Paris t 
large vessel contfuning five gallons of milk, fiMrlessly trusting it to rail- 
roads and steam-boats, thus exposing it to all the incidents of the journey. 
I am so confident of the success of the process, that 1 pour out the contents 
of this iarge vessel into Scotch glasses, with the conviction that I am giv- 
ing to the ladies and gentlemen of the British Association a milk as nain- 
tol, as pure, and as rich as when it was taken from the cow in the fertile 
plains of Normandy. May this potion, so sweet and so pare, be a symbol 
of those sentiments of benevolent affection which France, fiourishine and 
catlightened, entertains towards iier noble and great sister Eo^ndl 
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Owing to iti greater apeeifla lightn«u, nnrnm iMenda to tbe top o( &e 
▼eMel, but it «mn be wwily made to d^uM itMlf tbrongh the miik bj 
atjgbtlj abBking it before tmeorking tbe battle. A« tbe Teasel ia not quite 
fbU, a amaU qoantitj of batter niaj hare been fbrmed, and tbe milk maj 
1mt« beoome Mmeirhat leii rich, bat it will still be pure and natonl 
milk, withoU anj atrange taite. Tbankt to tbe progress of seienoe, of 
which I am happj to be Uie repreeentative, Franoe can yield with profit 
to England her nuita, her T^tsblea, ber egge, and now offera her pre- 
pared milk ttff the wants of the arm;^ '^^ jmvj, haTiiig nothing to ibai 
from the longest TOjagea, nor from tiie exceaaeB of heat and cold. 

On a Symmttrital Arranffement of Oxide* and Saitt on a Common 
Type. Bj Dr Lton Platfaik. — Salts, aeoording to tbe present riewa, 
may be eonstitnted of an oxide and an add ; of an electro- positive ele- 
ment and an eleetro-negatire salt radical ; or on the type of water, in 
wbtch the hydrogen la Bometimes replaced by an electro-positare de- 
ment, •ometunea by an eleotro-n^ative componcd. The anthor adopted 
the whole series of metallic o^des as typical of salts, supposing that twe 
equivalents of the metal were present in all the oxides except the mag- 
netic oiide. He contended that neutral salts are not formed on the type 
of a basic oxide, such as water, but on that of a neatral oxide, snch as 
peroxide of manganese or peroxide of hydrogen, of the general formnla, 
0,(MM)O|. Two equivalents of tbe oxygen in this type may be replaced 
in a neutral salt by an anhydrous acid, so that the general formula of a 
neutral salt is either Oj{MM)A„ or half that Yalne, in which A repiesents 
any acid. The author showed that many facts supported the idea that 
an anhydrous acid could substitute oxygen directly, and tice venA. Thus, 
carbonate of manganese heated in air beoomea peroxide, oxygen snbeti- 
tnting the acid ; while peroxide of copper loses oxygen in ur, and beoomea 
a carbonate. Barytes neated in air absorbs oxygen, and becomes a per- 
oxide ; heated with solpkuric acid, it becomes a sulphate : both oxide and 
salt being formed on the same ty^. The author tnen pnx^eded to show 
that as there are varieties of oxides, so also there are varieties of salts, 
each constituted on an oxide type. Salts of suboxides represent the prot- 
oxides 1 subsalts, with two eqaivalents of an oxide and one of an acid, are 
formed on the type of sesqnioxides ; while those with three of a base and 
one of an acid, like phosphate of soda, are formed on the type of mag- 
netic oxide of iron. The aesqai-salts, on this view, are on the type of 
manganic aeid, 03(MM)A3 bemg like 0,(MM)03. The author then pro- 
ceeded to show how various relations became apparent, if the oxygen in 
the oxides were arranged in the simplest form of an axis and equator 
around tbe metallic nucleus, according to a conventional system on a plane 
surface. The existence or deficiency of symmetry in the structure of a 
body becomes thus indicated. Aa a general conclusion, when there is an 
equal balance in the molecules of oxygen, or of electro- negative bodiea 
pmying its part, then rest or neutrality results ; when the structure wants 
balitnce or synimetry, then activity is manifested — baeidty when the 
electro- positive molecules predominate ; acidity when the dectro-nega- 
tive are in excess. By writing minus points to show the want of sym- 
metry, it is possible to indicate Apriori whether an acid is monobasic, 
bibasic, or tribasic. In conclusion, the author referred to the oxides of 
nitrogen, chlorine, and carbon as illustrations of the importance of sym- 
metrv. Writing them all on four-volume fonuulte, it is necessary to 
double them when the compound has an uneven number of molecules of 
oxygen ; but the oxides of an even number do not require this duplication. 
Further, it was shown that the symmotrical oxides are neutral or only 
feebly acid in character in tbe case of the oxides of electro -negative ele- 
ments. Thus hypochlorous, chlorous, and ehbrio acids are uneven, like 
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nitrdoB and nitric boMb ; while binoxide of nitrogwi Mid ti>e peroxides of 
<!h1oTine and nitrogen are neutral, Irom there l>eiug a ttalance in the 
moleculeB of oxygen. In like manner, oiatio acid, with an nneren num- 
ber of atoms of oxygen, is more ponerRillj acid than carbonic acid, where 
the oonditMna for Byminetry are more nearlj gatisfied. 

To exhMt a Photograph of Fluoreseent Sabslaruet. By Dr Olad- 
BTONB. — It is well known, on the one hand, that the chemical action of 
light resides raaislj in tiie most refrangible rajs, and on the other hand, 
that these rajs are altered in their refrangibilitj andeffeot on the visual' 
organs by fluorescent substances, It occurred to the author that such 
Bubetances would probably exert little photographic action. Hence he 
had made two drawings un sheets of white paper, one in an acid salt of 
quinine, the other in a very pale solution of chlorophyll, and had taken 
;pbotograph8 of them. Although the drawing in qninine was quite undis- 
tinguishable from the white paper, and the chlorophjll drawing nearly 
so, when they were viewed in the same ctunera for adjusting tbe fbcos 
they were strongly marked on the photographic ima^ by tbe littla 
cbemioat action that bad been exeii«d by them. Tbe siieets of paper, 
and the drawings dereloped on the glass plate, were exhibited, showing 
that what theory had suggested as probable, was true in fact. 

On a NeK MoiU of Bread-making. By Dr Odlikq. — By this process 
the carbonic acid is produced independently of, and superadded to, the 
flour, which consequently undergoes no modification whatever. The car-- 
bonio acid gas is stored in an ordinary gas-holder, and is pumped there- 
from into a cylindrical vessel of water, whereby the water becomes charged 
with gas. This soda-water is mixed under pressure with the flour, and 
the resulting dough becomes vesicular on temoyiug the pressure. It is 
then divided into loaves and baked. This process is so rapid that in an 
hour and a half from the first wetting of the flour, a sack of flour is made 
into two-pound loaves. The advantages of this new mode are — its clean- 
liness ; from the beginning to the end of the operation, neither the flour 
nor the water is touched by the human feet ; it conduces to the health of 
the work-people ; it is a very rapid process; it is oertain and uniform ; 
and it prevents any deterioration of the flour, so that by this process you 
can use flour which would require alum in the ordinary process. 

Report on Field Experiments on the Euential JHanurin^ Constituents 
of Ctdtivated Oops. By Professor Voklcsbb. — The field experiments, 
which extended over a period of four years, had special reference to the tur-- 
nip-orops, Dr Voelcker described the plan upon which these experiments 
were undertaken, and mentioned tbe results which were obtained. 
Amongst other ipoints of interest to the agriculturist, it may be noticed, 
as the result of four years' experience in the growth of turnips under 
particular conditions. — 1, That fertilisers destitute of phosphoric acid do 
Bot increase the yield of this crop ; 2. That phosphate of lime applied to 
the soil in tbe shape of soluble phosphate (super phosphate) increases 
this crop in an especial manner, and that the practiinl value of artificial 
manures for root crops chiefly depends on the relative amount of available 
phosphates which they contain. Thus it was shown that 3 cwt. of super- 
phosphate per acre produced as large an increaBG of turnips as Id tons of 
larm-yard manure; 3. That ammouiacal salts and nitn^enised coDstitu- 
ents yielding ammonia on decomposition, have no beneficial efifect upon 
turnips, but rather tbe reverse; 4. That ammoniacal salts applied alone 
do not promote, as muntained erroneously, the luxuriant development of 
leaves ; but that they produce this effect to a certain extent when salts of 
ammonia are applied to the land in conjunction with the mineral con- 
stituents found in tbe ashes of turnips. The Report likewise states that 
numerous analyses of turnips have b«eD made, Irom which it appears that 
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the more nntTttioiii uid least ripened roots invarikbly oontAin less nitny- 

Sm than half-ripened roots, or turnips of lotr feeding qnolities. In the 
tter, the proportion of nitrogen was found, in several instaiices, two to 

two-and-a-bali times as high as in roots distinguished for their good feed- 
ing qualities. Similar eiperimenta npon wheat ahowed that nitrogoiiieed 
ammoniacal matters, which proved mefGcacioOB in relation to turnips, 
increase the yield of com and straw verj materiullj, and that the in- 
crease of wheat was largest when the ammoniacftL constituents were asso- 
ciated with miueral matters. 



On Ae Oatlogical Struetnre of the Vicinity of Aberdeen, and the 
ftorth-eait of Scotland. Bj James Nicol, Professor of Natural Hist«rf , 

Aberdeen. — The author said — It has been thought that a short sketch of 
the geoli^y of this locality might interest oar visitors irom the south. To 
illustrate this generalij, I have had a lu%e copj of that portion of my 
Geological Map of Scotland prepared. This, of course, does not give 
minute details, but still I have no hesitation in saying that it is more ac- 
curate than any other, as I have not only corrected it in many points 
myself, but hare had the uw of much material collected by my mend Mr 
A. Cruickshanh. 

Though scarcely needed, it may be mentioned that Scotland oonsists of 
three natural geological divisions : — 

lit. Southern region of Lower Silurian Rocks of Murchison or Cam- 
brian of Sedgwick. This region consists of greyw&oke and clay slate, 
rising into lofty broad-backed mountains, separated by wide valleys — ' 
the dales of the old Borderers. 

2d. Central region of Old Bed, Coal, and Trap. This contains only 
about one-sixth of the surface (5000 square miles), but full two-thirds of 
the population of Scotland, and a far larger proportion of the miner^ 
wealth and manufactures of the kingdom. 

'6d. Northern Hegion of l^imar; or Crystalline Strata, broken through 
by Granite, and set in a framework of newer formations. It contains 
two-thirds of the surface, but little more than one-fourth of the popula- 
tion. It is in, this region we are now met, and to one portion of it that I 
mean specially to direct your attention. 

The kernel of thi» whole region is the Qbikitb. This forms some of 
the highest mountains, and some of the lowest 1 and in the district ; of the 
former I may mention Ben Macdhui (only rivalled in Britain by Ben 
Nevis) and the Caimgorum mountains on the north of the Dee ; and on 
the south of that river Loch-ua-gar, Mount Keen, Mount Battock, and 
other giants of the Southern Grampians. These, the principal mountains, 
are usually round, massive, dome-like, with a deep corry on one side, as if 
formed by the falling in of one-third of the mountain, and thus bounded 
by lofty, rudely prismatic precipices, rising from a dark, black tarn in 
the centre of the hollow. In consequence of decomposition, the granite 
mountains are usually covered with huge feather-bed-like rocks, piled up 
in cairns of rude masonry, and the shelter of the red deer and ptarmigan. 
The rock in these mountains is rather fine ground, uniform in structure, 
and often reddish coloured. It contains cavities in which the rock crystal 
or Caimgorum atone, the topaz, aud the beryl are found. Bennachie, 
one of the outposts of these mountains on the north-east, though not high 
and easily accessible, is very interesting. It looks out on the south-west 
to the bmer ranges of the Grampians, with patches of snow even at the 
end of summer, and on the noith-east over the plains of Buohan — low. 
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nhdalBting, and treeleM, but rapidly ohanging, under the indiuti; of tlie 
inhabitants, from bleak mooTS to fertile com-fields. 

A large portion of these nortb-eastem pl^na too consiBts of granite ; in 
them, howeveF, occnpjing the lovrest, not the highert position, m in the 
monntaina. This fact shows that the granite is the iMsis on whioh the 
strata rest, and henoe is exposed where they haya been out awaj by 
denudation. A fine section of the granite is teen in the sea-cliff« souUi 
-from Peterhead, where it is intersected by long, narrow gullies and deep 
-caves, in nhioh the restless surge of the North Sea keeps op on inceseant 
tumult. Hence some of the more remarkable of theee excarations have 
got the name of the Boilers of Buohon. 

The rock, in this region, is red or gray, according to the colonr of ttte 
felspar. It often contains hornblende, or is a syenite, as in the tract to 
tlie north of Huntly, and in other places again becomes almost a fine 
grained greenstone or diorite. This diversity of mineral character proves 
that the granite is not all of one period of formation. The veins of 
granite, in the granite itself, show this even more dearly. These are 
beantifully seen in Rubislaw quarry, close to the town, where there is one 
Tery remarkable vein of coarse granite, composed of very lai^e twin 
crystals of oTthoclase felsptr and mica, in a basis of quartz, along with 
long broken prisms of schorl, Bavidsonite or impure beryl and garnets. 
The qnartz in this vein is also remarkable for numerous cavities enclosing 
-fluids, which Sorby uses as natural thermometers to tell the temperature 
or pressure under which the iwik was formed. The latter, he says, waa 
for the fine granite or main body of the rock 7S(000 feet, for the coarse 
■granite or veins 42,000 feet. 

Of the stratified rocks the first. Gneiss, covers a wide extent in Aber- 
deenshire, and generally in close pmximity to, or resting on, the granite- 
It is thus seen in the valley of the Dee above Braemar, reposing on the 
granite in thin even beds, at a low angle, and apparently undisturbed by 
the interior igneous rock. In many parts of the low country the same 
relation occurs, the gneiss often forming the bills, the granite the inter- 
vening valleys. But in other cases, as in the bills north of Ballater, the 
two formations are seen side by side. The gneiss, in many localities, is 
full of granite veins ; but whether these belong to the great mass of 
granite, or are of a different age, is not easily determined ; and the 
question seems nerer to have been fully or fairly worked out. Such 
reins are well seen on the coast tit the south of the city, especially near 
Oirdleness and the Cove, and also in many ports of the mountain chain 
on thesoQth side of the Dee. Veins of ielspar, porphyry, and of trap, ore 
known in the gneiss on the same coast, and in many other localities. 

The gneiss is usually the common variety of quartz, felapar, and mica. 
Bat varieties with hornblende, passing into hornblende slate, ore also 
common. The latter are well seen in the hills along Olen Muic, and up 
to the top of Morven, The beds of gneiss are seldom flat or even, more 
oAcn highly contorted. 

In the Braemar district the gneiss is covered by beds of limestone and 
• qnartzite — the latter, perhaps, only a variety of the gneiss. It often con- 
tains much magnetite, apparently replacing the mica. Indeed, iron, both 
as the oxides and pyrites, is very common in all these rocks ; strongly 
impr^naling many of the springs, and finding its way into the sands of 
the rivers and of the sea-shore. From the Coimgorum mountains great 
ridges of quortzite run north into Banffshire, and to the coast near CuUen. 
In some places in this region it appears to lie below the mica slate, but 
their esact relation is obscure. In other parts of the low country, as in 
Mormond Hill, the quortzite rests on the gneiss. 

Uica-slate in Scotland is most common in the sooth- west Orampiani; but 
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In thii dirti^ it beeomM pvmHj atteniuted to a yotj marrow lone. La 
ib» Gleasheeard StonebaTeu MCtioaB, the mica-alBte appears to liB b»- 
low th« gneiM, and not over it, aa nsaaU/ Tepresented. Tbere are 
great traoti of mica-alata ajao in the north-west, between tha Spej and 
Devfliaa, where it ia intermixed with gneiss and day-date, bat the relar 
tioita of the depoiit* are little nnderatood. It often oontaiua garnets, 
more rarelj andalusite, and some other minerslB. 

Clay- slate alto ooren a oomiderable share in this diatnct, ohiefiy to 
the wnith of Banff Mid the Tronp Head- It is qnanied in seTeral places 
fiir roofinR-slatea, aanear the Troup Head, in the Fondland Hills, and near 
Oartlj. These slates are wrooght on lines of deavage, the bedding 
being in general scarcely perceptible. It has been said that foeails — ■ 
graptolites— H>ocnr in this roch ; bat there is no foandation for this state- 
ment. I fbraterlj described these elaj-slates as probably Silurian; but this 
ii only a theory, and as the clay-slate in the sonthem Grampians appears to 
dip north balow the mics'Slate, this riew now requires confirmation. In 
Olenshee a carioos series of blaek carbanaoeoos slates, containing gni- 
phite, like those of fUudale, ooeor. Graphite ia also found in other parts 
of this region, in the metaniorphie strata — a most important &ct in refn^. 
enee to the theory of these roi^s. 

The Old Red Sandstone chiefly orcora on the outskirts of the i^ion 
we are oonsiderinr. The principal mass within it rons aonth from. Gam- 
rie — a locality well known for its nodules with fossil fish. Another iao* 
lated, but interesting portion, occurs rotmd the ancient Castle of KiL- 
dnunmy, in which impressions of plants bave^heen found. A ovrione nuua 
of conglomerate at the Old Bridge of Don, pmltably belongs to tbe same 
deposit. On tbe sonthem limit of the moea, the Great Red Sandstone 
formation of Strathmore begins, and is well seen in huge beds of red 
sandstone and conglomerate near Dunnottor. The conglomerate must be 
r^aided as marking rather the shore-lines or certain peculiar local con- 
ditions, than any particnlar zone in the formatiim. 

- Attheothereitremity ofthemoas, on tbe Spey, the Morayshire deposits 
begin, with niuaerous fishes at Pynet Bum, Dipple, &d. Still furtiher 
west are the beds with reptilian remains at Elgin, probably in the upper 
Old Red, or some newer formation, but beyond the limits of this paper. 

Higher deposits are only known in fr^menti. Such is the portion of 
lias near Turriff, perhaps in situ,- but other masses of clay with lias 
fossils, as near Banff, are more probably drifted. So also the green- 
sand and chalk-flints spread orer the rising gnmnd from Peterhead to 
Cruden — noticed and collected in 1834 by the late Dr Knight of this 
university — are apparently detritai mosses. Their number, however, and 
state of preserration, show that strata of this sge probably once existed 
here in liiit, and perhaps they may still occur below the waters of the 
North Sea. I formerly noticed the analogy of these deposits to those in 
the south of Sweden, where lias rests on gneiss, and is covered by ohalk ; 
but Flamborough Head is thenearest point whwe thechalkis now known 

Last of all are the great detritai masses of the drift or boulder-day. 
This forms two very marked divisions, evidently formed under very 
opposite conditiont of the land, lat, The lower boalder-clay, composed 
of thick beds of firm, brown or gra^ clay, full of large striated stones, 
some of them several feet or yards m diameter, and evidently deposited 
in an arctic eea, round the shores of an ice-clad land rapidly sinUng in 
the waters. Glaciers, as the strin they have left on the rocks testify, 
must then have covered our monniains, and floating icebergs filled our 
ocean. Above this deposit are, 2d, Loose, distinctly stratifled, sands and 
gravels, with rounded water-worn stones. These ai« dearly a portion 
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of the tower moMeg remngtrcioted, u the land now freed'iVon lee roM 
Kradnallf above the watera. The brick-olaja, some bine, voine red, are 
Hg&in onlj the finer material* washed out iu thin procesg, and laid down 
in gal£a and bays, and the quieter parta of the sea along the ooast. 
They contain Antic ahella — showing that the dimale wai still oold ; and 
alBO, at ClayhillB, in the very oitj, atar-fiih {Ophiura), bonei of fiah like 
the ood or haddock, and full 30 feet below the present loriace, bones of 
A small dnek. The; are weU seen at Belhelvie, Old Aberdeen, and Torrie, 
but occur in many other localities. All along the «onth coast, too, the 
figherraen dred^ up, attached to the large mussel by it« byssus, ralve* 
of the Pectin tslandicus and the small Leda oblimga, shown by their 
oolooT to hare been imbedded in similar red days. 

In the peat b<^ we hare remains of even a more recent period, bat 
little anterior to oar own. In them are found skulls with gigantic homa, 
and huge bones of the old urns. Two fine speoimena of these skulls 
in the Mnseom — one from Belhelvie, another from Caithness — show 
the wide range of this noble species in former times. And here the 
proper fraologic history of the district ends. 

The Prince Consort haring entered the Seotion Room, Sir C. Lthi. 
rose and said: — No sal^ect has lately excited niore curiosity and gene- 
Tal interest, among geologists and the public, than the qnestion of 
the antiqnitr of the human race; whether or no we have sufficient evi- 
dence to prove the former oo-existenoe of Uan with certain eztinet 
mammalia, in caves or in the superficial deposits commonly called drift 
or "dilovinm." For the last quarter of a centnry, the oocasional oe- 
eurrence, in various parte of Europe, of the bonee of man or the worka 
of his hands, in cave-breccias and stalactites, associated with the remains 
of the extinct hyena, bear, elephant, or rhinoceros, has given rise to m 
suspicion that the date of man must be carried further ba^ than we had 
heretofore imagined. On the other hand, extreme reluctance was natu- 
rally felt on the part of scientific reaaoners to admit the validity of such 
evidenoe, seeing that so many caves have been inhabited by a succession 
of tenants, and have been selected by man, as a place not only of domicile, 
but of sepulture, while some caves have also served as the channels 
through which the water* of flooded rivers have flowed, so that the 
remains of living beings which have peopled the district at more than 
one era may have subsequently been mingled in aoch caverns, and con- 
founded together in one and the same deposit. The facts, however, 
recently Isivugbt to light during the systematic investieation, at reported 
on by Falconer, of the Briiham Cave, muat, I think, have prepared yon 
to admit that scepticism in regard to the cave-evidence in favour of the 
antiquity of man had previouwy been pushed to an extreme. To escape 
from what I now consider was a legitimate deduction from the fact* 
already accumulated, we were obliged to resort to hypotheses requiring 
great-changes in the relative levels and drainage of valleys, and, in ahor^ 
the whole physical geography of the respective regions where the caves 
are situatea — changes that would alone imply a remote antiquity for the 
human fossil remains, and make it probable that man was old enough to 
have co-existed, at least, with the Siberian mammoth. But, in the course 
of the last fifteen years, another class of proofs have been advanced, in 
France, in confirmation of man's antiquity, into two of which I have 
personally examined in the course of the present summer, and to which I 
shall now briefly advert. First, so long ago as the year 1844, M. Aymard, 
an eminent palEBOntologist and antiquary, published an account of the dis- 
covery, in tne volcanic district of Central France, of portions of two 
human skeletona (the skulls, teeth, and bones), imbedd^ in a volcanic 
brec^ found in the mountain of Deniae, in the environs of Le Puy ea 
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Vela;, m breceU ulterior in date to one, Kt least, of the Uteet ernptions 
of tbftt Toloanio mounbun. On the oppoiite nde of the same hill, the 
remaiDB of a large nniaber of mammalia, most of them of extinct species, 
hare been detected in tafaceoua strata, believed, and X think oorrectlj, to 
be of the same age. The anthenticit; of the human fosiils was from the 
trst disputed b^ BCTeral geologinta, but admitted b^ thelDBJoritj of those 
who Tistted Le Pu;, and «aw with their own ejes the ori^nal specimen 
now in the miueam of that town. Among others, M. Fictet, so well 
known to jod b; his excellent work on Palwontology, declared after his 
visit to the spot his adhesion to the opinioni previonalj expressed b; 
Avmard. My friend, Mr Scrope, in the second edition of his " Volcanoes 
of Central France," lately pQblished, also adopted the same conclusion, 
althoof^h, after accompanying me this year to Lie>Puy, he has seen reason 
to modify his riews. The result of our joint examination, — a result which, 
1 belief^ essentially coincides with that arrived at by MM. Hubert and 
Lartet, names well known to Science, who have also this year gone into 
this inquiry on the spot, — may thus be stated. We are by no means pre- 
pared to maintain that the specimen in the mnseum at Le Fay (whi<^ 
unfortunately was never seen in nitw by sny sdentific observer) is a 
fabrication, (te the contrary, we incline to believe that the hamaa fossils 
in this and some other specimens from the same bill, were really imbedded 
by natural eanaes in their present matrix. But the rock in which they 
are entombed consists of two parts, one of which is a compact, and for the 
most part thinly laminated stone, into which none of the human bones 
penetrate ; the other, containing the bones, is a lighter and much more 
porona stone, without lamination, to which we could find nothing similar in 
the mountain of Denise, although both M. Hubert and I made several ex- 
cavations on the alleged site of the fossils. M. Hubert therefore suggested 
to me that this more parous stone, which resembles in colour and mineral 
composition, though not in strocture, parta of the genuine old breccia of 
Dentse, may l>e made np of the older rock broken up and afterwards re- 
deposited, or as the French say remani, and, therefore, of much newer 
d^e, an hypothesis which well deserves consideration ; bnt I foe] that we 
are, at present, so ignorant of the precise circumstances and position 
under which these celebrated human fossils were found, that 1 otight not 
to waste time in speculating on their probable mode of interment, bat 
simply state that, in my opinion, they afford no demonstration of Man 
having witnessed the last volcanic eruptions of Central Prance. The 
skuUs, according to the judgment of the most competent osteologists who 
have yet seen them, do not seem to depsrt in a marked manner from the 
modern European or Caucasian type, and the haman bones are in a 
fresher state than those of the Elephas meridionalU and other qtiadrapeds 
found in any breccia of Denise, which can be referred fo the period even 
of the latest volcanic eruptions. But, while I have thus failed to obtain 
satisfactory evidence in favour of the remote origin assigned to the human 
fossils of Le Puy, I am folly prepared to corroborate the conclusions 
which have been recently laid before the Royal Society by Mr Prestwich, 
in reeard to the age of the flint implements associated in undisturbed 
gravel, in the north of France, with the bones of elephants, at Abbeville 
and Amiens. These were first noticed at Abbeville, and their true geologi- 
cal position assigned to them hy M, Boucher de Perthes, in 1846, in his 
" Antiquity B Celtiques," while those of Amiens were afterwards described 
in 1S95, by the late Dr Rigollot. For a clear statement of the iaots, I 
may refer you to the abstract of Mr Preatwich's Memoir, in the Proceed- 
ings of the Royal Society for 1859, and have only to add that I have 
myself obtained abundance of Flint Implements (some of which i»e lud 
upon the table) during a short visit to Amiens and Abbeville. Two of the 
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worked fl'mt* of Amlena were disooTored In the sravel-pit« of Bt Acheul 
— one at the depth of 10, and the other of 17 feet below the anr&oe, at 
the time of my viait ; and M. QeorgsB- I'ouchet, of Rouen, author of a 
work on the RaceB of Man, who hai emoe vieited the spot, has extracted 
with hig own hands one of these in^ilementa, aa MeKsrs Prestwich and 
Flowet had done before him. The Beatified gravel resting immediately 
on the chalk in which these rudely fashion^ initnimenia »re buiied, 
belong) to the poBt-plIoceue period, all the ireihwater and land iheUa 
which accompany them being of eziiting species. The great number of 
the foMU instFumentB which have beenltkened to hatchets, apear-heada. 
Mid wedges, is truly wonderM. More than a thousand of them have 
already been met with in the last ten years, in the valley of the Somme, 
in an area Id miles in length. 1 infer that a tribe of Bavagea, to whom 
the DM of iron was unknown, made a long sojourn in this region ; and I 
am reminded of a large Indian maund, which 1 mk in St Simond'a Island, 
in Oeorgia — a, mound 10 acres in area, and having an average heigbt of 
5 feet, chiefly composed of oast-away oyster-shells, throughout which 
wrrow-heads, stoneazes, and Indian pottery are dispersed. If the neigh- 
bouring river, the Alatamha, oc the sea which is at hand, should invade, 
aireep away, and stratity the contents of this mound, it might prodaoe a 
Tery analogous acoumuiation of human implementa, onmized perhapa 
with human bones. Although the acoompanving shells are ot living 
species, I believe the antiquitj,of the Abbeville and Amiens flint instru- 
ments to be great indeed, if compared to the times of hietory or tradi- 
tion. I consider the gravel to be of fluviatile origin ; but I could detect 
nothing in tlje structure of its ee veral parts indicating catacljsmaL action, 
nothing that might not be due to such river-floods as we have witnessed 
in Scotland during the last half-ceutary. It must have required a 
bng period for tbe wearing down of the chalk which supplied the 
broken flints for the formation of so much gravel at various heights, some- 
times 100 feet above the present level of the Somme, for tbe deposi' 
tbn of fine sediment including entire shells, both terrestrial and aquatic, 
and also for the denudation which the entire mass of stratified drift 
has undergone, portions having been swept away, so that what remaina 
of it often termmalea abruptly in old river-clifls, besides being covered 
by a newer unstratified drilt. To eiplain these changes, I should 
infer considerable oscillations in the level of the land in that part 
of France — slow movements of upheaval and subsidence, deranging but 
not wholly displacing the course of the ancient rivers. Lastly, the dis- 
appearance of the elephant, rhinoceros, and other genera of quadrupeds 
now foreign to Europe, implies, in like manner, a vast lapse of ages, 
separating the era in which the fossil implements were framed, and that 
ot the invasion of Gaul by the Romans. Among the problems of high 
theoretical interest which the recent progress of Qeology and Natural 
Histojy has brought inln notice, no one is more promiuent, and, at the 
same tmie, more obscure, than that relating to the origin of species. On 
this difficult and . mysterious subject a work will very shortly appeal, by 
Mr Charles Darwin, the result el twenty years of observation and ezpe- 
rimeuta in Zoology, Botany, and Geology, by which he has been led to 
the conclusion, that those powers of nature which give rise to races and 
permanent varieties in animals and plants are the same as those which, 
in much longer periods, produce species, and, in a still longer series of 
ages, give rise to differences of generic rank. He appears to me to have 
•ucoeeded, by his investigations and reasonings, to have thrown a flood of 
light on many classes of phenomena connected with the af&nities, geogra^ 
phical distribution, and geological succession of organic beings, for which 
no other liypothesis bas been able, or lias even attempted, to account. 
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AincHigtlie cotmnimiaktiau lent in to thii Section, ibftTei«eeiTedfrom Dr 
DawMia of Montreal one oonflmungthedLMOTerj which be and I formerly 
•nnooneed, of ■ Und (hell, or pnp>, in the a>al farmatioii of Notb Scotia. 
'When we contempUta the vut aeriea of fonnstions interTsiine between 
the tertiorf uid earbonifeions •tratk, iH destitute of ur-breathiii); Mol- 
liuoa, at leart of the tenestri&l cUbs, Bueb a diseoTerj affordB an important 
illnitntion of the extreme defeotiveneeBof our geological reeorda. It has 
slnaj'B appeared to me that the advocates of progreniTe deTolopment 
hare too much orerlooied the imperfection of these records, and that, con- 
•equentlr, a large part of the generalisationB in nhich thej have indalged 
ini^ard totheflrstappearanceof the different claaiei of animals, especi- 
allfof air-breathers, wilt have to be modified or abandoned. NeTertheles^ 
that the dootrine of progresuTa dsTelopment way contain in it the germs 
of a true theory, I an far from denjinj;. The consideration of this qneatioii 
will cone befbre toq when the age of the White Sandstone of Elgin is 
discmssed — a rook hitherto reftrred to the Old Red or Devonian formation, 
but DOW ascerbuned to contain sereral leptUian forms, of bo high an 
OTg«aiBati<ai as to raise a doabt in the minds of manj geologists whether 
io old a place in the series can eorrectW be assigned to it. 

On the Chronology of tht Trap Rocit of Scotland. By Mr A. GmKn. 
—The points to be proved were — first, that there is sufficient abundance of 
felspatfaic matter in the grits of the SUurian region of the Lammermoors 
to warrant the inference that felspathic matter was either ejected during 
the formation of these grits, or already in considerable abtmdanee on the 
sorfkce. Second, that the Silurians of the Lammermoors were contorted 
daring the Upper Silurian period, probably between the upper andlower 
Lodiows, and that this oontortion was attended with a wide-spread extra- 
Tasation of felspathic matter. Third, that the Old Red Sandstone ]>eriod 
WBB marked by powerful and long-continued volcanic activity, in several 
centres, as the Sidlawi, the Ochils, the Pentlands, and part of the bills of 
Lanark. Fourth, that the carboniferous period was characterised by the 
eepeoial abundance and activity of volcanic centres, — so much bo that there 
is not a well-defined zone of carboniferous beds which does not, at some 
part of the JiOthians, display its intercalated Bheets of ash or green- 
stone ; but that these eruptions were marked by local centres alike in. 
their extent and in the character of the erupted material Fifth, that 
after the carboniferous series, there is a great gap in the chronology of the 
Scottish trap rocks, the next traces of eubterranean movement being dis- 
cernible in the lias of Skye; but that contemporaneous igneous rocks 
are not found until towards the top of the middle oolite, where among 
estuarine limestones and shales, there occur in Skye and adjacent islands 
enormous sheets of greenstone and basalt. Sixth, that as upper secondary 
rocks have still to be determined in the Hebrides, we have, at present, to 
pass from the oolitic traps of Skye to the basalts and ashes of Mull, 
which, as shown by their associated fossils, are tertiary, and, probably, 
miocene. Lastly, that the later basalts and ashes of Arthur's 8e»X 
onght, probably, to be referred to the later secondary or older tertiary 

On tht Origin of Cane-in-Cone Structure. Bj Mr H. C. Soasv. — This 
structure consists of an assemblage of imperfect cones, inclosing other 
cones, which all have their apexes in the same direction, and usually occur 
in bands parallel to the stratification of the work in which they are found. 
By examining their transparent slices with polarised light, the author has 
come to the conclusion that this structure is due to the growth of minute 
prismatic crystals, of more or less impure carbonate of lime, which, start- 
ing from particular pointa, grow upwards or downwards in soch a manner 
that the peculiar and curious compound conical masses were formed by 
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Ihe interfereiiM of i&e oiyaUlB with each other, and with the imcrjBtal- 
luable impiirities of the rock. 

Report on the Hsc^loration of the Uvver SUwritrnt of Letmaluigo, m 
termt of the Auocxation'e grant to Mr Slimon. Bj Mr D. Pa«s.— 
Daring the hut eommer, Mr Slimon and hia son had diligently explored 
the foBsilifeFoua tract of Upper Silurian strata in the parish of Lenna- 
hago, and the result of their operations had been to exhibit stiU further 
the highly fosailiferoua character of the NUberrj Silurians, and to give 
ample indication of a verj Taxied and curious crustacean Fauna, altogether 
new to Palteontoli^j. Mollnscons remains of vell-known Upper Sunrian 
genera had also been obtained in suflicient numbers to prove the afflnitiea 
of the beds j and indications of both an aquatic and terreatrial Plora 
teemed by no weans rare throughout the strata. The specimens obtained 
bad a threefold value : — Ist, As proving the true Upper Silurian epoch 
of the Nilberr; strata, aad thus affording a clue to the investigation of 
other Sub-Devonian tracts in Scotland, yet hot very imperfectly under- 
stood ; 2d, As adding new forms to the fife of a former epoch, and thua 
extending the boundaries of our zooh^cal knowledge ; and, 3dly, As 
enabling the Qovernment Palecont«Io^i«ts, who had recently published 
their first moni^p^ph on the Euryptecidn, to understand more clearly the 
nature of this curions tamily of Crustaceans, and to correct what must 
now evidently appear as misinterpretations of their structure and affinities. 
In noneof the he(U explored, either now or during the whole of Mr Slimon's 
previous eiplorattons, had there ever been detected any trace of fish-life. 
The report concluded with a recommendation, that a further grant of 
L.IO or L.30 shonld be given to Mr Slimon to continue his valuable 
explorations. 

On certain Voleanie Roekt in. Italv, mhich amiear to have been tvb- 
Jected to Metamorphie Action. By Professor Diobenv. — Dr Daubeny 
called the attention of the Section to two products of volcanic action met 
with in Italy, the peculiarities of which, he thought, had not been fully 
explained. The first of these ia the Fiperino rock, met with bo extensively 
about Albano, near itome, which is distinguished from ordinary tuff not 
only by its greater compactness and porphyritic aspect, but likewise by 
the oeourrence in it of numerous lammv of mica, and crystals of augite, 
which tend to give it the appearance of a metamorphie rock, or of one 
nhich, altbougli originally ejected as tuff, had been subsequently modified 
by the long-continued action of heat and pressure. The principal difficulty 
in the way of thus considering it arises Irom its alternation in sever^ 
places wilh ordinary tuff, or with strata of loose Ecoriffi, as is well seen 
near Marino, so that it is difficult to conceive how the materials com- 
posing the Fiperino oould have been subjected to heat after their deposi- 
tion in the form of tuff, without the intervening layers having been sub- 
jected to the same operation. The other voleanio product alluded to was 
therockcalledPiperino, found near Naples.abrecciated material, in which 
wavv and nearly paraUei streaks of a dark gray, brown, and often almost 
black, colour occur, impacted in a matrix whieh is for the most part ash- 
gray, and seems, minoralogically speaking, to resemble trachvte. The 
imbedded masses occur generally elongated in the same direction, as are 
also the pores which occur in the midst of the mass. These circumstances 
have been accounted for by supposing a stream of molten trachyte to 
have iniraded a congeries of fragments of ordinary lava, and to have 
brought about their partial fiiiion ; but the Piperiuo seems to constitute a 
part of the great tufaceous deposit which overspreads the neighbourhood of 
Naples, to which no such metamorphie action is ascribahle, and that which 
has been lately met with In the new road now constructitig above the 
suburb of the Chiaja at Naples lies imbedded in the midst of ordinary 
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tuff. Dr Dkobenj tberefbre oonoeiTM, that tbe pecDllaritiM pieaented 
b; both the rocki kllnded to reqoire further elaotdiOioiL, and tW thoT 
itodf might tend to throir aome new light upon the efiects of mettwtorphie 
•ctign upon rocks in ganeraL 

On tkii Relatioru of the Oneiti, lUd SoMdalon*, and Qriartxite, m» (/m 
North-Wat ffigkUmdt. B/ ProfeiMT NicoL.— Profeisor Niool bad 
Tiiited the Highlands, and had aniTed at a different cancluaion as 
to the flucoeuioD of certain oiyBtalline and aub-crjBtalline rocks from that 
sniTod at bj Sir R. Murehiaon. He contended that the great aeriea of 
roake in qoMtion were of older date than that assigned to them b;^ Sir 
R. MuTchison, and endeavoured to prore, bj a reler«nce to the sections 
which ha exhibited, that the order of super-poaitioii which he advooated 
was the correct one. 

The President said, this question was a difficult one of interpretation^ 
and the burden of proof laj upon those who, like Sir R. Mnrchuon, con- 
tended that the highly cr^stailiue rocka were of the newest date. — Sir 
R. Murchison, at considerable length, replied to Professor Niool, refer, 
ring to sectioos which he had prepared, and maintaining with great con- 
fidence that the order of super- position he had formerlj contended for 
was the correct one. In companj with Professor Ramsaj, he had exa- 
mined the country ; and although the; were aware of the difficulties of 
certain obscure sections here and there, he contended that, in no aounti7 
he had ever examined, in anj part of the world, had he erer seen a 
dearer order of super- position than that whbh he had endeavoured to 
point out — yii., the super-imposition ofqoarta rock upon the limestone. — • 
Professor Ramsaj confirmed tbe views of Sir R. Murchison, stating that 
he had noticed for miles the super-imposition of the quartz rook upon the 
limestone without anj break, and felt not the slightest doubt upon the 
subject. Professor oedgwick spoke in corroboration of the views of Sir 
R. MuTcbison and Professor Hamsaj. Ouing hastily over the country, 
it certainly appeared to him that the order of super -position was that con- 
tended for by Sir Roderick, although it was perfectly possible that more 
extended observation might induce them to come ultimately to a different 
oonclusion. 

On the nevtly-dineocered R^tilian Remains from the neighbourhood 
of Elgin. By Professor IIuxley. — Having rcceivad specimens of sand- 
stone ciHitainuig what he considered traces of Reptilia, in order to work 
out the problem of their character he was put in communication, with 
Mr Duff and the Rev. Mr Gordon, but fur whose efficient co-operation 
his labours must hare been in Tain. He was fortunate to obtain speci- 
mens containing impressions which led him to conclude it was a reptile, 
and not a fish. He next obtained impressions in the sandstone of what 
appeared to have been once a bone, resembling the bony plates of an 
aUigator, from which he came to the conolusbn that the reptile was one 
of the crocodilian species. Looking for further ooincideuce, be had 
received a fossil, which Professor Agassiz had declared the most extra- 
ordinary he had ever seen ; and a oast taken from it appeared to repre- 
sent the tail of the old reptile. He then bad a ciut taken from a fossil 
having a most extraordinary cavity in it, which appeared to be its dorsal 
vertebrEB ; from another specimen he got a piece of vertebra, such as 
support the hips in crocodiles ; and he, too, got a bit of sandstone having 
an impression of vertebra, with marks peculiarly oharacteristic of tha 
neck ; and to ascertain what the teeth or head was like, they had obtained 
a piece of stone with the impression of an upper jaw and a series of 
teeth, esseoiially resembling those of a crocodile,'j and from these and 
other traces he came tu the concluaiun that it had been a crooodiluui 
reptile allied to the Dinosaurian series, but presenting various points of 
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difference from all exieting or fossil species, and that the period of its 
eiisCence mast have bees that prasented hj the green sandatone. He 
also gave an account of the impressions in other pieces of sandstone — ■ 
which Mr Gordon had sent him — indicating another reptile, with curious 
palatal teetl^ which, in honoiii of the Rev. Mr Gordon, he called 
S^perodapedon Gordoni. He also received two bits of rock, one eon~ 
taming a reptilian impression like a staganolepis. 

Protessor Owen said no one conld fail to be impreised with the eztrema 
minuteness and accuracj with which Professor Uuzle; had examined the 
facta, and with the clearness with which the facts had been described; 
an4 still more with the accnracj and soniidness of the deductions whieli 
Professor Huxley had made. The paper read afforded very instructive 
CTidence of the value of the law of co-relation of structure ; because, at 
the last meeting of the British Association at I>eeds, he had arrived at 
the conclusion, from obeerving a portion of the bone then exhibited, that 
these specimens were reptilisji in their nature, and had published that 
opinion in an article in the " Enojcloppdia Britannica." He concurred 
. entirely with the conclusions which Professor Huiley had drawn from 
a more complete view of those bones. He now for the first time began 
to feel that the evidence of the structure of the cranium was most in- 
teresting, and necessary to be made known before they had a complete 



n was to give merely a sketch of results from the study 
of a large suite of fossils, collected chiefly from Burmah and Tenasserim 
Province, by Professor T. Oldham, superintendent of the Geological 
Survey of India, the details being intended for publication in the 
" Memoirs of the Geological Survey of India." The minority of 
the fossils was stated to 1^ of Eocene age, most of them having been 
obtained from the banks of the Irraivaddy and from Prome and its 
neighbourhood. Professor Oldham also collected Nununulitic fossils 
from Kurrachee Salt Range of the Punjab, Mammalian remains from 
the Sewalik group; fish teeth and scales from Ueinlat, Tenaseerim, 
and Carboniferous fossils also from Tenasserun Province. A list -of 
the Tertiary fossils was given, the m^ority belonging to Mollusca 
and to the following other classes: — Articulata-^Crustacfa and Cirri- 
pedia; Radiata — Ajinelida and Echinodennata ; Protozoa — Foramini- 
fera. The collection was said to contain many new and undescribed 
species ; and to present a facies of certain amount of resemblance gene- 
tically, but not specifically, with those from the Tertiary deposits of 
Europe, whilst, on the contrary, it was mentioned as a somewhat remark- 
able fact, that the further we go back in geological time, so muchihe 
greater is seen to be the resemblance between the marine fuasil Faunaa 
of distant geographical areas; for instance, the Lower Silurian fossils of 
tbe furthest point yet reached in Arctic explurations are many of them 
absolutely identical with species from that formation found in our own 
iMuntry, whilst those from the more modern deposits of Cretaceous and 
Tertiary age continue their relations more by representation of forms 
than identity of species, — a fact oonfirmatory of the important observa- 
tions made by the late Professor E. Forbes on the interesting subject of 
the distribution of species in geological time. Allusion was made to the 
Tarions Memoirs or the PalffiontoloCT of India which have &oni time to 
time appeared, principally in the "Transactions and Proceedings of the 
Geological Society of London," by which we are made acquainted with 
the geological formation of a great part of that ooontry, showing a suc- 
cession offoBsiliferouB strata from the Upper Tertiaries, commencing with 
the mammalian remams of the Sewalik Hills, believed to be of Miooene 
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age, and aontinning throngli the Nmnmnlitic group and other Eooeua 
bed*. tiiO CnUceooB and Oolitic eeriei, together with Liu and Trias, to 
the Carboniferoiu and DeTonian or Upper PalEozoice, 

0» the BlqAant Remami at Ilford. By Mr A. Bkidt. — The Snt 
foMil to which I wish to direct attention ia the task of an enormotu mam- 
moth, which waa diacovered abont two years since. It was lying on it« 
side, about 14 feet below the present surface of the soil ; and I had the 
honour of inritlDg Sir Charles Lyel\, and other einiuent geologieta, to 
see it before it waa distnTbed. It belonged to an Miimal of the species 
Elephai primogeneut, and is identical with the Siberian manunoth, and, 
I believe, with the one found in Behring's Straits. The tusk was de- 
cayed at each end, the extremities being gone, bnt the part preserved 
wa» over 9 feet long, and of proportionate bnlk. Some idea may be 
fi>nned from this of the hoge size of the animal of which it formerly 
formed a part. It waa very mo^ incurred, being so much bent back that 
the bone was not more than 4 feet 2 or 3 inches aeroes in any part. Owing 
to the nature of the soil, the whole tusk was very friable, most of the 
glaten of the ivory being decayed, so that great care waa required in 
moving it to prevent it falling to pieces. This waa done in the uanat 
manner by the aathority of the British Museum, to whom, by permissioa 
of Mr Curtis, I presented the fossil ; it was, however, I regret to say, 
much damaged by removal, notwithstanding the care bestowed. It waa 
nearly a year afterwards before any more bones were fbund. I then 
obtained a large tibia, and two molar teeth, probably belonging to the 
aame animal, aa tbey were not a great way irom the tuak. One of thft 
latter waa *erj large, weighing about 12 lb., though, from long use, mnch 
worn. From thia, I infer that the mammoth to which it belonged must 
have been of great age. About the same time, I obtained sevOTal bones 
of a large rhinoceros. These, from their more compact nature, were 
leaa decayed ; and the tibia fmd one side of the jaw were very perfect, 
several teeth being tn ritu. The other half of the jaw waa smaahed by 
the workman's pick before I aaw it ; bnt I saved aeveral teeth. Like 
those of the mammoth, they were very much worn. Two of them I gave 
to the College of Surgeon*. The rhinoceroa has been referred to the 

KnuB Leptorhinus. Associated with these remains were some of the 
nea of a lary e oi, the horns and skull of which were very perfect, with 
several teeth mv <ifu. There were also turned up, within the last month 
or two, some bones of a large ruminant, which I believe to be of the 
Minoeero, or Irish elk ; bnt I have not yet been able to get them exhibited. 
Abont thirty years since, the late Br Buckland discovered the bones of a 
mammoth in this locality ; and about the same time the late Mr Oibson 
obtained the beautiful collection of bones now in the Royal College of 
Su^eons. Associated with the remains of those giants of ancient days, 
are the skulls of Flanorbia, Mice, Cyclon, Faludina, Ac. And there are 
now living in the Roden, and other tributary brooks in the neighbour- 
hood, the lineal deacendanta of these fossils, the ancestors of which en- 
jc^ed the same sunshine as the manunoth and rhuioceroa, the aristocrat 
of those days. We boast not of the primary rocks of Scotland, bnt we 
have amo^st us, living on the same estate as their ancestors, the humble 
Palodina, Ranorbis, ke. They are interesting ; for they form, aa it irere, 
tbe link between the poat and the present order of things. 
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QEOGRAPHT AND BTHNOLOCFT. 
Kotea on Japan. Bj Mr Ladsenck Oufhant. — The thtee ports of 
tlie empire visited bj the MImIou, and which &U more immedlKtelj 
onder our obseiration, were NaguaM, Bitnated is the Iiland of Eiiuiii ; 
Sowinda, a port oyened hj Commodore Perrr on the Promontory of Idsa ; 
and Yedo, the capital ei^ of the empire. Of these, Nagasaki is the one 
with whit^ we hare be^ for the longest period &mihar. In former 
timea it waa a fishing village situated in the Principality of Omora ; it is 
now an imperial demesne, and the most flonrishing port in the empire. 
It owes its origin to the ettabliihment, at this advantageons point, of a 
Portuguese settlement in the year 1569, and its prosperity to the en- 
lightened policy pursaed by the Christian Prince of Omura, in whose 
territory it was situated ; while its transference to the Crown was the re- 
■olt of political intrigues on the part of the Portoguese settlers, in oonse- 
qaenee of which the celebrated Tageo Sama included it among the lands 
appertaining to the Crown. Situatedalmost at the westernmost extremity 
of the empire, at the head of a deep land-locked harbour, and in conve- 
nient proximity to some of the wealthiest and most productive principa- 
lities in the empire, Nagasaki posseeses great local advantages, and will 
donbtleea continne an important commercial emporium, even when the 
trade of the empire at Is^e is more fully developed, and has found an 
ontlet through other port*. The town is pleasantly situated on a belt of 
level ground which intervenes between the water and the swelling hUls, 
forming an amphitheatre of great scenic beauty. Their slopes terraced 
with rice-fields ; their valleys heavily timbered, and watered by gushing 
mountain streams ; their projecting points crowned with temples or 
frowning with batteries ; everywhere cottages buried in foliage reveal 
their existence by curling wreaths of blue smoke ; in the creeks and in. 
lets picturesque boats lie moored ; sacred groves, approached by rock-cut 
steps, or pleasore- gardens tastefully laid out, enchant the eye. The 
whole aspect of Nature is such as cannot fail to produce a most favourable 
impresaton upon the mind of the stranger visiting Japan for the first 
time. The city itself contains a population of about 50,000, and consists 
of between eighty and ninety streets, running at right angles to each 
other — broad enongh to admit of the passage of wheeled vehicles, were 
any to be seen in them — and kept scrupulously clean. A canal intersects 
the city, spumed by thirty-five bridges, of which fifteen are handsomely 
constructed of stone. The Dutch factory is placed upon a small fan- 
shaped island about SOO vards in length, and connected with the main- 
land by a bridge. Until recently, the members of the factory were con- 
fined exclusively to this limited area, and kept under a strict and rigid 
surveillance. The old r^me is now, however, rapidly passing away ; 
and the history of their imprisonment, of the indignities to which they 
were exposed, and the insults they suflered, has already become a matter 
of tradition. The port of Hiogo is situated in the Bay of Ohosaka, op- 
posite to the celebrated city of that name, from which it is ten or twelve 
miles distant. The Japanese Qovemment have expended vast sums in 
their engineering efiTorts to improve its once dangerous anchorage. A 
breakwater, which was erected at a prodigious expense, and which cost the 
lives of numbers of workmen, has proved sufficient for the object for 
which it was designed. There is a tradition that a superstition existed in 
connection with this dyke, to the effect that it would never be finished, 
unless an individual could be found sufficiently patriotic to sufier himself 
to be buried in it. A Japanese Cortius was not long in forthcoming, to 
whom a debt of gratitude will be due in all time to come, from every 
British ship that ride* securely at her anchor behind the breakwater. 
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Hiogo haa now becoms the port of OhoMika and Miaeo, and wDl, in all 
jmbabUitj, be tlie prinoipal port of European trade In the empire. The 
citj U deaoribed aa equal in use to NagMoki. When KEcmpfer Tiaited 
it, he found 300 jimk* at anchor inita '^j. Tho Dutoh describe Oboeaks 
u a more attractive resort even than Yedo. While tbie latter citr roaj 
lie regarded ai the London of Japan, OhottJta aeema to be ita Pariai 
llere are the moat celebrated theatres, the most snioptuonB toa-honaea, 
-the moat eitensive pleuure-gardena. It ia the abode of lusurj and 
wealth, the faTourite resort of fashionable Japaneie, who come here to 
ipend their time in gaiety and pleaaore. Oboaaka is one of the Syb im- . 
perial cities, and contains a vast population. It ia sitnated on the left 
bank of the Jedogawa, a atream which riaea in the Lake of Oity, 



■itoated a daj and a halfa joumej in the interior. 
gable for boats of lai^ tonnage a* far as Miaco, and ii spanned br 
nomeroaa handsonie bridges. The port of Hiogo and city of Osaca wiU 
not be opened to Euiopeani until the lit of Januarj 1863. The foreign 
reiidenta will then be allowed to explore the country in anj direction, foe 
a distance of twenty-five miles, except towards Miaco, or, as it la more 
properly called, Kioto. They will not be allowed to approach nearer than 
twenty-five milea to thia far-famed city. Situated at the head of a bay, or 
rather Kulf, ao eitensive that the opposite shores are not visible to each 
other, Yedo spreads itself on a continuooa line of houses along ite partially 
undulating, partially level ma^n, for a distance of aboot ten miles. In- 
cluding suburbs, at its greatest width it is probably about seven miles across, 
bnt for a portion of the distance it narrows to a mere strip of hoQses. Any 
rough caiculatton of the population of so vast a city must necessarily be 
Tery vague and uncertain ; but, after some experience of Chinese cities, two 
millionB does not seem too high an estimate at which to place Yedo. In 
consequence of the great extent of the area oconpied by the residences of 
the Princes, there are quarters of the town in which the inhabitants are 
veiy sparse. The citadel, or residence of the temporal Emperor, cannot 
be less than five or six miles in circumference, and yet it only coutaina 
about 10,000 souls. On the other hand, there are ^nrta of the city in 
which the inhabitants seem almost as closely packed as they are in Chinese 
towns. The streeta are broad and admirably drained ; some of them are 
lined with peach and plum trees, and when these are in blossom most 
present a gay and lively appearance. Those which traverse tho Princes' 
quartet are for the most part as quiet and deserted as aristocratic thorough- 
tares generally are. Those which pass through the commercial and 
manufacturing quarters are densely crowded with passengers on foot, in 
chairs, and on horseback, while occasionally, but not often, an ox- 
waggon rumbles and creaks along. The houses are only of two stories, 
sometimes built of ireeatone, sometimes sunburnt brick, and sometimea of 
wood ; the roofs are either tiles or shingles. The shops are completely 
open to the street ; some of these are very extensive, the show-rooms for 
the more expensive fabrics being up-stairs, as with us. The eastern 
part of the city is built upon a level plain, watered bv the Toda Gawa, 
which fiows through thia section of the town, and supplies with water the 
large moats which surround the citadel. It is spanned by the Nipon ; 
has a wooden bridge of enormoos length, celebrated as the Hyde Park 
Comer of Japan, as from it all distances throughout the empire are 
measured. Towards the western quarter of the city, the country becomes 
more broken, swelling hiUs rise above the housetops richly clothed with 
foliage, from out the waving masses of which appear the upturned gables 
of a temple, or the many rooA of a pagoda. It will be some satismction 
to foreigners to know, that they are not to be excluded for ever from thia 
most interesting ci^. By the Treaty concluded in it by Lard Elgin, oa 
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Ihe Ist of Jviaarj, Britisli Butgeots shail be allowed to reride there in 
1862 ; uid it ii not improbable tb&t a great portion of tbe trade mvy 
ultimately be transfeired to it irom Ranagawa. There is plenty of water 
and a good am:^orage at a diitance of about a mile &tuu the weBtem 
Baburb of Linagawa. The onlj other port which has been opened by the 
lat« Treaty in &e Iiland of Nipon ia the Fort of Nee-e-gata, situated 
upon its western coast. As this port has never yet been Tisited bf 
Europeans, it is stipulated that if it be found inconTenient at a harbour, 
another shall be sulMtituted for it, to be opened on the lit of Jannair 
1860." 

Onthe EthiMlogy and Hieroglyphics of the Galedoniant. ByColondi 
3. FokBES. Colonel Forbes developed hb views in the following proposi- 
tions : — 1. Whether found eingly or in groups, those circlas not surround- 
ing moot-hilla or tumuli were erected for places of woiihip. Theywereahw 
used as places for the administration of justice, and fortheasBsmbly of conn- 
oils. 2, The number of stones in these fanes had reference to the number 
of individuals or families ; and perhaps, in circles of greater proportiona, 
were according to the number of towns or tribe, to be represented in the 
councils, or benefited by the sacrifices at any particular cromlech. Some 
of the cromlechs contained altars within the area. Occasionally the aUws 
termed part of the inclosing circle, and in other eases the altars were oat- 
side of the circle. 4. In the same fane there were altars to more than one 
deity. 5. The origin of these fanes cannot be traced in any eountiy ; and 
nowhere, except in the Old Testament, does history or rational tradition 
fii the period when, or the people by whom, any one of these monuments 
was erected. 6. Open to the weather, incapable of being covered, and 
with long avenues of approach, the form of these fanes has apparently 
been devised in Eastern countries possessing a clear sky and warm climata. 
7. These heathen fanes of Britain were afterwards used as places of 
Christian worship, but cattle continued to be sacrificed in them. 8. These 
tanes wore also used as burying -grounds for Christians. 

0» the Arabic-speaking Population of iht World. By Mr A. Ambct- 
BBT (a Syrian). — The Arabic has twenty-nine letters, and, with the 
combinations and the vowels, make about tbirty-siz. Seven of these 
letters are, to aforeigner, ex ceediagly difficult to pronounce. The ArabLo 
being aa original language, it has, of course, the masculine and feminine 
genders — and the duid. It has more. It has a personal pronoun, and » 
pronoun attached to the verb, like the Latin amo. It has feminine in 
the sint^ar and in the plural to the verbs — so, if two people happen to 
be in Me next room, and they were talking, you would know whether 
they be ladies oi gentlemen, or whether one be a lady or a gentleman ; or 
whether the speaker be a lady or a gentleman, or whether the party spo- 
ken to be a lady or a gentleman. Not so in any other language— partly 
only in Gireek. We have singular, dual, and plural — plulral below No. 
10, and above No. 10 ; we have a plural of plur^, and a colleotive plural 
and its plural. Let us see what we can do with these roots. Taxe the 
word love. We want to use it in English : we add r, and make lover, or 
ing, and make loving; or prefix be, and make beloved; but yon have 
to say the place of love, the cause of bve, and the course of love (they 
■ay it never runs smooth) 1 You have kill, and a knife, and butcher, and 
slaughter-house I We have nine letters, say a, b, o, and, by adding or pre- 
fixing one or more of these to the original, we make a word. One for the 
?lace, one for the instrument, one for the cause, and one for the passion. 
'ake the word love, again, as a verb. Yon can only say miKht, should, 
or would, love ; cause to love, command to love, ssk to be loved, to be 
passionately in love, and to fall in love (which is the worst, I think). But 
with 01, we liave tWteen other letters, and, by prefixing or adding one 
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or more to the origmal word, we chaoge the meaning. We only change 
the accent of the noun, and make it a verb. You have something like it 
— a present, and to present, a record, and to record. There are 65,000 
wordi in the Engl^h Dictionary. We haye 150,000 in the Arabic, and,, 
when the deriTatireB are added, the langnage become* really formid- 
able. There ace a few languages in which there is more than four or five 
names for an object. Yfiu have aword, scimitar, and cutlaea, but we 
have 150 names for this instrument of death. We hare IGO for an old 
woman, 120 for the hyena, and I should feel ashamed to tell yoa how 
many for the lion, the camel, and the horse. It is all very welt for a 
poet, who wants to rhyme his versea, to have many words at hia com- 
mand, but the language becomes very formidable for the scholar and tho 
foreigner. The A^abs, who, of course, lived at first in Arabia, did not 
differ &om other primitive nations. Thev traded vrith, warred against, 
bated, and loved their neighbours. Their wars were mostly with the 
Persians and the Abyssinians, for their poems refer to these nations in 
Torticular. They had their national assemblies, as wo have here now. 
There was one in particular like the British Association — tbat is, compar- 
ing small with great things. Daring the month of Moharem the; ceased 
their wars, and they met at Ackos, where the great poets recited their 
poems, and arbitrators decided whidi was the first, second, and tlurd best. 
The first was then inscribed in letters of gold, and hong np at the Kaaba. 
We have seven of these poems (Moallak^t), and many other lesser ones. 
Few nations have ever produced their equ^— -I speak not lightly of the 
poetry of other nations. It was my great desire to read Sir Walter Scott's 
poetry that urged me to learn the English language. They are passitoi- 
ately fond of their country. They have ideas equally aa good as these 

Breathes there a man, &e. ; 

1 CsJedonia, stem and wild. 
I have read several of the best poets in English, French, Italian, and 
Latin, but all appear to me to write too mn^. An Arab poet says all 
be wishes to say in a few verses. I am sure all Arab poetry is burning 
with a strong passion. The nearest to it is Pope's " Eloisa and Abelard." 
The wars of Arabs have ever been either for women or horses, and their 
poetry is full of expressions about them. The eyes, the lips, the breath, 
the neck, and skin of a woman, have more names than I ooiud tell you of, 
Terreack I breath of life ; wine, coffee, water of life, end paradise. The 
Arabs in their native simplicity are frugal, can endure fatigue, hunger, 
and thirst ; but the Arab can never become rich, because he is so gener- 
ous. From the days of Abraham to this day, bis great delight is to enter- 
tain strangers. They have no hotel charges. Brotherhood is one of their 
strong ties. One becomes a brother either by a present or service ren- 
dered. People who live in towns present — give to one of the chieft, and 
he can travel amongst the tribes. Antar had made a war on a tribe, de- 
feated it, and was leading the people into captivity. A man called out to 
him, " El Goman, Antar I" — that is, The Covenant. Antar asked him 
where and when he ever covenanted with bim. I was, said the man, once 
at such a well watering my horse. You come and wanted to do the same, 
but yonr rope was too short. Bread and salt is another thing. The 
refuge another. Yet France wanted others to give up the refugees whom 
she turned out herself. Whether Christianity ever made any great pro- 
gress among them we do not know. There are, however, many Christian 
tribes, especially in Uauran and Korak. But as soon as Mohammed ap- 
peared, the Arab mind took a different turn, and tbey became a conquer- 
ing race. They, in fact, burst the bounds of their desert, and went ont — 
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the Koran in one hand and the iword in the other — either lubmiaBtDn or 
death. After a little while came the tribute, or redemption. People re- 
deemed themselvet bj paTing an annual tai, Terj nnall, and they lived 
in peace. Then they extended io Syria, MeBopotamia, Egypt, Tripoli, 
to the boidera of the Alantire, &c. The Arabe are like the Anglo- 



Sazona. Thej conquer, — gire their language, manners, and custome to 
the oonqnered nation, — ana in a short time they make them Arabs.* 
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Thunda^, 10th Ifovember, 1859. — Mr Ahdbew Mdbbai, President, 
occupied the Chair, and delivered the ftdlowing opening address : — 
It ia the custom for merchants onoe a year to make an inquiry into 
their affairs : to take stock, as they call it, balance their books, reckon 
their gains and their losses, and see what the progress of their business 
has been during the bypaat year. It is a good and a salutary ooitom, 
and one which most at ourselTea put in nee to a greater or less degree 
in regard to onr own past conduct and life, when the advent of another 
year invites onr thoughts to such oonsiderations. Let ua, at the com- 
mencement of our New Session, follow this example ; let us take a retro- 
spective view of our position, and estimate the gains and losses which 
we as the representatives, at least as the only embodied representatives, 
of the Science of Botany in this city, have made during the past year. 
Let us see how the progress of Botany has been affected by the events of 
that period. 

And irat, let ua, like siout men, look our losses in the face. These, 
gentlemen, have not been small. We have no loss in the actoal progress 
of our science to deplore ; we have no false step in the mode of con- 
ducting our investigations to anounce; we have no fundamental prin(nple 
to correct. The science is firmly based on the natural system. Its 
principles are sound, and are being day by day worked out to more and 
more perfection. Our physiological views have received no rude check; 
and we are progressing steadily and surely in our search after truth, and 
in the acquisition of &eSh knowledge. But if we have no loss in tliia 
respect to regret, we have suffered deep and heavy loss in the persons of 
some of those who have been mainly instrumental in bringing the science 
into this satisfactory position. We have to bewail the loss of Alexandre 
von Humboldt and of Robert Brown, the topmost trees of all the fbreot. 
Yon have already beard the eulogium and the history of their labours 
from the pen of our excellent Professor, and I shall not do myself the 
injustice, nor inflict on you the tedium, of retreading the same ground. 
You have also heard from him au account of the loss we have lustained 
in Qie death of Professor Agardh of Lund, the great algologist. Of our 
young friend and fellow-member, Di Nichol, he has likewise spoken ; and 
we have recorded in our minutes the sense we felt of his loss ; but in 
speaking of him and of similar losses, I cannot refrain from uttering the 
reflection which has sometimes forced itself upon me, on the occasion of 
the death of some of those heroes of Science, who have long stood in the 
front rank, and full of years as well as honours, have at last succumbed 
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befbte tbe aMMilta of time ; that their remoral was, perhapi, a leat Iom 
to Soience &aa thkt of gome promising joong man just ontering on hii 
osreer. Thej are like old tre«a which staiid out as greit landmarks, but 
which have almost done growing. Their powers of work are nearlj 
exhausted ; while the fresh intelleot, keen eje, and powers of laboor of 
the joimg man, might justifj ns in anticipating a greater harrest from 
him were he spared than perhaps the giant conld now produce. The 
loss of t^e great man is felt keenly by those who come in contaot with 
him. His stores of information, applied by a profound and practised 
intellect, render his bss to them irreparable. To-da; they might go to 
bim secure of getting information on any sul^ect they had on hand ; 
to-morrow, not all the reading, nor all the correspondence with all the 
learned in Europe, ootild procure it. To them the loss is irreparable. 
But to you or to me, and ^e general scientific world, who had no access 
to his well-stored mind, and look fbr no new work from his pen, the loss 
IS one of sentiment and feeling. In the pnre practical, selfish point of 
view, the talented young man is probably the greater lose of the two. But 
in this practical and selfish light, a greater Ioeb than either is that of the 
matured man, as yet in the full Tigourof life, prolific in work, acoomptiahed 
in science, and eager and zeoloos in its pursuit. And such a loss we have 
sustained sinoe we last met. Arthur Hanfrey, Professor of Botany in 
King's College, London (in which chair he succeeded Edward Forbes), 
has been taken from us in the prime of life and intellectual vigonr, and 
in the full career of laborious and successful research. He was only 
thirty-nine years of age when he died on the 7th of September last— not 
a great space of time to acquire the position and to leave the nuiperous con- 
tributions to Science which he has done. His walk was specially vegetable 
phjsiol^^y and histology. His contributions to the Boyal and Linnean 
Societies of London were numerous and valuable ; the last of which is 
a paper in thia year's Proceedings of the Linnean Society, oo tbe Morpho- 
logy of the Balsaminaeete. Not his last literary bequest, however ; for 
he was in course of contributing papers on Vegetable Structure to '' The 
Journal of the Royal Agricultural Society of London ;" and the last proof- 
sheets of the second edition of his papers in the '' Micrographic Dic- 
tionary" were only out of his hands a few days before his death. 

Such, gratlemen, are the losses by which the past botanical year has been 
distinguished. Let us now turn to the more cheerful side, and reckon up 
our gains. In doing so I shall pass lightly over the not light labours of 
descriptive and of systematic botanisbi. Hooker, Bentham, De CanduUe, 
Lindley, Miers, Bennett, Anderson, Berkeley, with many others, are ably 
oontinning their labours in this department of botany. But time will 
not permit me to do more than merely notice the fact, that much progress 
has been made in thia most important and most necessary, although 
rather dry branch of our science. Neither shall I have to detain you 
with a long list of new botanical works. In that respect, the year has 
not been fruitfiiL I see a new German book (" Die Pflaniendecke der 
Erde von Ludwig Rudolph," Berlin, 1859), which attracted my notice 
from being a sort of anticipation of one which most of us know is in 
progress by Professor Balfour and Dr. Qreville, — a Climatic Flora ; 
showing the character impressed upon different countries by tbe vegetation 
peculiar to them. It is illustrated with a number of cooiw woodcuts. 



DcillizedDy Google 



Botanical SoeielJ/ of Edinburgh, 143 

representing tfie different regimiB referred to. It shows that tiie idea 
has got abroad, or has originated in other minds besides those of our 
friends ; and suggests the desirableneia of pushing on more rapidly the 
work to which we all look forward with so much pleasure. 

Sut if little has been done this year in the waj of prodacing botanioal 
works of a general nature, a great deal has been done in the w&y of pro- 
curing materials for snch works in the future. Much new material re- 
gatding the Flora of special regions has been published ; manj shtoi 
notices of new plants have appeared ; and various aocounts of the resnlbi 
of public and priTate eipeditions have either already been pnblisbed, or 
shortly will be so. It wUI, I hope, not be uninteresting to the Society, if 
I give a hasty notice of what has been done in this way. But, flrtt, I 
would direct yonr atteution to the fact, and alaim your mntual congra- 
tnlations upon it, that by far the greater portion of this work has been 
done by members gf this Society, and men educated in this school. In 
every one of the public expeditions which have been sent out by Go- 
vernment^ the post of Naturalist is filled by one of oar body. Of (ho 
expedition np the Niger, Dr Balfour Saikie is Chief. In the United 
Presbyterian Mission at Old Calabar, which, although not a public scien- 
tific expedition, has assumed so much scientific Interest and importance 
in the eyes of the public as almost to be looked upon in that light, we 
have no less than three members of this Society zealously working tixt 
ns — Mr Baillie, Dr Hewan, and the Rev, Mr Thomson. In Living 
■tone's Expedition to the Zambesi, wa have Dr Kirk and Mr Bankes, 
who, I think, is also an alumnus of this school ; and to Captain Falliser's 
Expedition to the Rocky Mountains, Dr Hector is Geologist and head of 
the Naturalist Department. And these are not our only members who 
are ably working for us abroad. I shall, as I go along, have occasion to 
refer to others. 

I shall now, following the snn round the globe, give a short snmmary 
of the progress which has been made in our knowledge of Get^iraphic^ 
Botany during the past year. 

In Europe, few new discoveries have been made; and in Britain, I 
believe, none. There may be one or two additions made to our Flora by 
the discovery of some minute ciyptogamic plants which have escaped my 
notice;but I have better authority than my own (my friend, Mr M'Nab's) 
for saying that nothing of any moment haa been added to our Flora. In 
Africa, a great deal has been done, although little has yet been pub- 
lished. Mr Charles Barter, of the Niger Expedition, had addressed 
two letters (dated January and March 1859) to Sir William Hooker, 
giving an interesting account of the vegetation of tropical West 
Africa. These letters have been published in the Linuean Society's 
Proceedings of this year, but I do not find much that is new. He 
states that orchids were very scarce ; aquatic plants, which might have 
been expected to be numerous, were not found to be so. His list only 
contains thirteen, among which is the Fapyrug antiquonim. In regard 
to the economic expectations from the vegetation of Africa, he says, 
" Too much must not be expected of Central Africa as a cotton-pro- 
ducing country ; the plant needs more moisture than it woold obtain in 
much of the land of the interior, and water-carriage should never be far 
distant in a coontry where all loads are conveyed by canoe or on til* 
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hehia of men uid women. There ia plenty of availabla Und near the 
sea and hf riren ; the great ralle; of the Niger would aloae ^eld aa 
miormona supply. It is hero ootton must be looked for, and Its growth 
encooraged. The great pUins of the interior are almost ai useless ia 
this respect as Sahara itsejf." 

During upwards of two yean* eiposore to the climate, Itfr Barter 
enjoyed excellent health under the most peculiar and trying circom- 
■tances ; and it is only recently that the news of his death has reached 
England, from a rapid attack of dysentery at Balba, and while sur- 
rounded with comparatire comfort* — the first death that has occnrred 
(such haa been the care and attention devoted to health}among DrBaikie's 
small par^. Mr Barter's place has been supplied by the appointment of 
Mt OostaTO Mann, who is t« sail for Lagos on 24th November. 

Of the Old Calabar stAtion, the fruits are only now beginning to come 
in, — zoology having taken precedence of botany in the interest of the 
missionaries. They are now making up for lost time, and both speci- 
mens in spirits and living plants in Wardian cases (as well as seeds) 
have been liberally sent home. The information received from these 
proves of much importanoe, and puta ns right on some points in which 
we had fallen into error ttom imperfect materials. The entire history 
and structure of the poison-bean is now known, and will, I hope, be de- 
aoribed by Professor Balfour either here or in the Royal Society thia 
winter. There are other novelties to be described; and when the seeds 
and the contents of the Wardian cases develop themselves, there will be 
still more. 

Dr Livingstone's expedition does not seem to have yet reported pro- 
gress on botanical points. But passing on to India, a good deal has 
been done. Those of you who heard Dr Hunter's exposition to the 
Society. last winter, and Dr Cleghorn's papers read, will readily admit 
that the economic department is in good hands. I also notice a valuable 
and interesting paper by another member of this Society, and alumnus 
of this school, in the Journal of the Asiatic Society of Bengal, No. II., 
1859, entitled " Notes on the Flora of Lnoknow, with Catalogues of the 
Cultivated and Indigenous Plants," by Thomas Anderson, M.D. This 
paper has especial value as regards the geographical distribution of plants 
in India, inasmuch as he has paid particular attention to distinguishing 
those plants which have been introduced from those which are wUd. 
This has bitberto been greatly neglected. A botanist coming to India, 
and finding an Indian plant growing in any locality, is very apt to set 
it down as indigenous to the spot, althongh, in point of fact, it has been 
introduced from some other parte of India by the natives in these gar- 
dens, from which it has escaped through boundaries being broken down 
and the gardens abandoned, the luxuriant soil and climate of India being 
peculiarly favourable to such naturalisation. Dr Anderson, in eliminating 
the genuine wild plants of his district from those introduced or culti- 
vated, has performed a most useful service to the Indian botanist, and 
his example will doubtless be followed in other parts of the Peninsula. 
Dr Lindley has also, in the Linnean Society Transactions, given a valu- 
able contribution to the Orchidology of India. 

I must not omit to record a work on the Mosses of India by Mr Mit- 
ten — a laborious work, but one labouring under the disadvantage of 
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want of {d&tei, an anxiliatj almMt etsentul in all mmute natural historf 

teseanhes. 

' Much liaa been done during the post year in zoology in the Indian 

Archipelago ; bnt an eqaal retam has not been obtained \>j botany. Still, 

if (be has bad leas interest in the scientific reaearchea in that quarter, iho 

lias not had to moom, like loologj, the mnrder of her 7otaries; and onlj 

grieTes for the loas of Mr Motlej on grounds common to all humanity. 

Paoung to Australia, we find that the labouring oar there has been 
taken bj Dr Mueller, OoTemment Botanist for the colony of Victoria. 
He has contributed several papers to the Linnean Society during the 
past year, the chief of which are contributions to the Icnowledge of the 
Aeacite of New Holland, and a monograph of that curions tribe of plants 
the EuealyptL Besides these, ha has made a report to QoTemment on 
the plants collected during Mr Babbage's expedition into the north- 
western interior of South Australia in 1858 ; and he published the first 
parts of a separate work on the plants of Australia. 

Returning northward by New Zealand, I may notice a paper by Mr 
Ralph on the Tree-ferns of New Zealand. And proceeding onwards to 
China, we find Mr Bentham rerieing gome parts of his Hong Kong Flora ; 
bnt sinoe Mr Fortune's last expedition, there has been an intermission in 
the receipt of botanical novelties fiom that quarter. iTBpan, howerer, 
makes op for China. 

Japan is the eonntry to which all eyes ore now turned. Tliis bo long 
hermetically sealed kingdom is at last opened. The merchant is roshing 
to it with his commodities, doubtless to meet the usual fate of new mar- 
kets — wealth prinut vAiuMti&uf — a glutted market, and ruinous depre- 
oiation to those who follow. The naturalist is preparing to follow — nay, 
has already tasted of the long-forbidden frait. The Russian expedition 
which concluded the treaty betwixt Kussia and Japan had with them a 
naturalist, M.Oashkeviicb, who made considerable collections, a portion of 
whiah haa been described and publigbed in the Russian scientific jour- 
nals, but the much larger portion lost in the shipwreck of the Russian 
trigate, Diana, consequent upon a terrible earthquake. Other collectors 
have been more fortunate, and the botany of that region has been so for 
explored as to allow Dr Asa Gray to give a most interesting and valu- 
able report upon it in the " Memoirs of the American Academy of Arts 
and Soiencea," New Series, vol. iv., and abridged in the last number of 
" Silliman's Journal." I call this paper most important, not only on 
account of the interest which attaches to Japan at present, but from the 
philosophic spirit in which he uses his matertals, and the important in- 
ferences which he draws from them in regard to two most interesting 
questions now occupying the minds of men of science — the mode of dis- 
bribution of species, and the question of the origin of species; and as 1 
have come to a different opinion irom him on more than one of these 
points, I shall take the liberty to point them out to yon. From Dr Gray's 
observations, it appears that, notwithstanding the comparative proximity 
of Japan to Western North America, there are actually more of its spe- 
ries represented in far distant Europe than in that oountry ; also, — show- 
ing that this difference is not owing to the separation by on ocean — that 
for more Japanese plants are represented in Eastern North America than 
in either. And If, instead of looking nt representative species, we r^aid 
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tlie identical gpeoies onlf in the aeveral flonu, the prepondennoe li 
equally sgainit Weatem as compared witit Eattem North America, but 
ii more in faToor of Europe ; for the number of Japanese species given 
hf Dr Ora^ u also found in Western North America^is «bont 120 ; in 
Eaitem Atneriea, 134 ; in Europe, 157. 

In relation to this, Dr Qraj further states that be had alreadj pointed 
out, in his " StatiBticB of the Flora of the Northern United States," 
" 1. That a large proportion of eitra-Enropean t^pes fonnd in America 
an shared with Eastern Asia ; and Sd, That no small part of these are 
unknown in Western North Amerioa. But," he goes on, " Mr Bentbam 
was first to state tbe natural conclusion from all these data — though I 
know not if he baa erer jet published the remark — viz,, that the inter- 
change between the temperate floras eren of the western part of the Old 
Worldand of the New has'mainlj taken place via Aeia. MrBenthamalao 
calls to mind how frequently large Amerioan genera (sneh as Eapatorinm, 
Aster, Solidago, Solanum, &c.] are represented in Eastern Aaia by ft 
small noniber of species, which gradually diminish, or altogether disap- 
pear, aa we proceed westwards towards tbe Atlantic limits of Eorope ; 
whilst tbe type* peculiar to the extreme west of Europe (excluding, of 
coorse, tbe Arctic flora) are wholly deficient in Amerioa. These are 
among the oonsiderationi which suggest an ancient eontbuity of territory 
between America and Asia, nnder a latitude, or at any rate with a cli- 
mate more meriditmal than would be efFecl^d by a junction through the 
ehains of the Aleutian and Eurile Islands." 

So far Mr Bentham ; but Dr Gray adds — " The deficiency in tbe tem- 
perate American flora of tbrma at all peculiar to Western Europe i* 
almost comi^ete, and is most strikingly in contrast with the large num- 
ber of Eastern American forms repeated or represented in Eastern Asia." 
" Let it also he noted, that there are even fewer Western European 
types in the Pacific than in the Atlantic United States, notwithstanding 
ttie similarity of the climate." 

Now, 1 pray yon to ohserre, that in Mr Bentham's remarks he is not 
speaking of identical species— for it will not be denied that tbe number 
of identical species found in America, and also in Asia, is very excep- 
tional, and in drawing general conclusions, it is always best, in the first 
instance, to put exceptional oases out of view — but he is speaking of re- 
presentative OF congenerons species; and although Dr Gray is perfectly 
alive to the difierence between the argument drawn from an identical 
species and one drawn from a oongenerons species, he draws the sajne 
inference from congenerous species that he would have done from iden> 
tioal. At one place he says — " The discovery of numerous closely related 
species, thns divided between two widely separated districts, might not, 
in the present state of our knowledge, euggest former continuity, mi- 
gration, or exchange ; hut tlial of identical species, peeoliar to the two, 
inevitably would." And yet not half a page distant he says — " That re- 
presentaticm by allied species of genera, peculiar, or nearly peculiar, to 
two regions, furnishes evidence of similar nature, and of equal pertinency 
with representation by identical species, will hardly be doubted." Now 
this I utterly and wholly deny. I have satiefied myself, and 1 trust 
before I have done I shall be able to satisfy you, or at all events I shall 
be able to make yon understand the grounds whieb satisfy me, that the 
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. distribation of identicBl speeieg and the distribation of oongeDeTOOB ipe- 
des ftre wh^j difieTent things, and not neeessarilj either subject to the 
tarns Iftws, nor necessaril; fumiBhing evidence of similar nature and 
equal pertineof^. Mj view is, that the identitj of a spenies ia proof 
that it has BOmehow found its waj from one of the places where it is 
foDnd to the other; but that the presence of a oongeneroua species is 
merely the eTidence that similar oonditions of life, at the period of their 
creation, prevailed at the spots where congeneFoos species were created. 
Given the same physical conditions in all respects at two different places, 
Mj Australia and Japan, I hold that the creative product will be typically 
the same (not the identical species, but the tjpe will be the same). Of 
course this does not affect nor take from the value of the inference of 
eotmeetion to be drawn troro the fact of two places having had similar 
physical conditions. On that aifn^'^™'^ ^'' Bentham and Dr Oray may 
be right — probably are right ; but I object to the inference being drawn 
from the existence of congenerous species in different places, as if that, 
ptr »e, indicated anything. It is the cause of these oongenerons ezist- 
enoea which may be used as an argument, not the existences themselve#. 
Suck abstraction from the argument being made, I might legitimately 
argue that the very reverse of the coarse of immigration or distribution 
indicated by Dr Qray and Mr Bentham was the true one — that the con- 
neetion was between America and Europe, and not between America and 
Asia; for Dr Gray tails us that the identical Japanese species which 
occur in Europe are 157 ; in Eastern America, 131 ; in Western Ame- 
rica, 120. The natural inference from this, if no other facts come to 
derange our calculation, is, that these plants have come from Japan to 
Western America ma Europe — that is, first to Asia, then to Enrope, 
then to Eastern America, and last to Western America. I do not give 
any opinion as to this, however. I wish merely to endeavour to adjust 
correctly the principles on which the reasoning is to be conducted. 

Another point on which I snspeot I differ from Dr Gray is on the 
origin of species. Ue does not commit himself to them \ but from the 
the terms in which he speaks of the views of Darwin and Wallace, I 
should incline to reckon him a supporter of them. It is an exceedingly 
interesting and important snbject, and well worthy of oar devoting a few 
minutes to see how it stands, which I the more readily do, because it gives 
me an opportunity of saying a word or two in explanation of the feelings 
which induced me to accept the honour of being your President, when 
your kindness put it within ray power ; for you are not to suppose that 
1 have sat in this chair for the last twelve months without Ireqnent qoalms 
of conscience as to the propriety of so imperfect a botanist as I am occu- 
pying it, whilst BO many so moch better qualified in that respect sit 
around me. Gentlemen, I assure you I have not accepted it in Uie con- 
fidence of self-sufficient ignorance. I am perfectly aware of my defi- 
ciencies — much more so than you can be who know less of them — but it 
appeared to me that the science of Botany was so closely CMineoted with 
the allied natural sciences, that it might tend to the advanti^ of both 
were the oords of attachment drawn nearer, by a President more familiar 
with one department being oocasionally chosen to preside over the other. 
A similar course has at times been followed in our fellow Society , the Royal 
Physical; and Ifelt that, withsuchaVice-President as Professor Balfour 
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to Hipport Hid prompt me, I might gratif j mj own feelings by aocepting die 
honour, uid oocanonally, perhaps, be of qm in bringing zoological facia to 
bear upon botanical qneationi. The preient ia a caae in point, and, I 
think, wdl ihom that, in ocmiidoring an; aobjeet of philosophic moment 
relating to Botany, Zoologj mmt not be left out of view. The position of 
the matter is thii ;— Laet year. Sir Chailei Lyoll and Dr Hooker hronght 
before the Linnean Society oerlain papers, which, by dint [of pressare, 
they had prevailed npon Mr Danrin to allow them m to use, containing 
his and Mr Alfred Wallace's news on the origin of species. Theae 
papen consisted of an nncompleted essay by Mr Darwin, not originally 
intended for pablication ; a letter from Mr Darwin lo Dr Asa Gray, 
the gentleman of whom we are now speaking ; and a paper on the same 
subject by Mr Alired Wallace, who bad, independently of Mr Darwin, 
come to sinular conclosions. These were, that there was no limit to the 
Tarieties which might proceed frtmi species ; that the breeding of domes- 
tic animals had shown the extent to which this might be carried ; that 
these varieties become permanent; and that, under favonrable circum- 
stances, the variety might deviate so far as to constitnte a new Epecies; 
that the mode in which such new spedes might be supposed to take its 
ground was not according to Lamarck's hypothesis, that the snpposed 
wants or longing of an animal ended in j^odocing the required or de- 
tired stmctnre'. To use Mr Waltsoe's words — " The powerfnl retractile 
talons of the faltwns and the eat tribe have not been produced or increased 
by the volition of these ftnimala ; but among the different varieties which 
occurred in the earlier and less highly organised forms of these groups, 
thote alway$ twrvived longeti which had ike greatett faeilitiet for leix- 
ing their prey. Neither did the giraffe acquire its long neck by desiring 
to reach the foliage of the more lofty shrubs, and constantly stretching 
its neck for this purpose, but because any varieties which oocnrred among 
its antitypes with a longer neck than usual at once ucared afresh rang* 
of pailwre over the tame ground a* their ihorter-neeied eotnpaniotu, 
and on thefint tcarcitt/ of food were iherely enabled to outlive thejn." 
Wallace, p. 6.) With a limited nomber of very curious facta, which 
I have not apace here to notice (but which all appear to me to be discon- 
nected with the theory by the absence of some link), and with an unli- 
mited amount of time, these gentlemeil think they have succeeded in 
giving, in this way, a due to the origin of species; and, of course, if it 
is once admitted as possible to a small degree, there is no reason why it 
may not be extended to the whole. The theory has excited much atten- 
tion. It is unnecessary to say it is a most important one. Sir Charles 
Lyell has formally given in his adhesion to it, in a speech which he made 
at the meeting of the British Association in Aberdeen ; and Mr Darwin 
has in the press a volume treating of the whole subject ; for it will be 
observed that the hints thrown out in these Linnean Society Papers ore 
very brief, and merely indicate their authors' views on one or two points 
of a great question, leaving the greater part untouched on. I happen to 
know, however, from a friend who has seen the proof-sheets, that the 
views entertained and arguments relied on by Mr Darwin in his book 
are the same as those in his paper, more expanded and better illostrated ; 
and as my objections go to tbe root of bis theory, I may, without wait- 
ing for the book, indicate one or two zoological facts which appear to me 
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to be inoonaiatent with it. In the first place, the theory, if good for aay- 
Uusg, most be imiTenal. It must not be merelj one of several ways, or 
one of two wajs, of creating Bpecies ; or, st all eventB, if it does not applj 
to genera (though where the line is to he drawn I cannot Bee), it most be 
the WBj which ie followed in those cases of congenerons species to which we 
have been alluding. With them, at least, it moat be the s<de waj, if it is a 
WKj at all ; and, to say troth, Mr Darwin and Mr Wallace do not seem to 
shrink from this inference ; for Mr Darwin says — " Each new varietj or 
species, when formed, will generally tahe the place of and exterminate its 
less well-fitted parent. This I believe to be the origin of the classification 
and affinities of organic beings at all timet." Assuxaing, then, the posi- 
tion to be, that this is the way in which species are created, or rather de- 
veloped, if I can point to any instance where a congenerous species exists 
under circamstanceB where access to ila allied species is morally impossible, 
I should say the theoij must fall. In a paper on an allied enbject, now 
in the press for next number of the " Edinburgh Philosophical Journal," 
I notice sereral of such instances. The most striking, and the one 
which, to my mind, at once disposes of the whole matter, is the existence 
of species of the same genera of eyeless insects, existing in the vast sub- 
terranean isolated caves of Camiola, allied, and exceedingly closely 
allied, to similar species in the cares of Hungary — to similar but dif- 
ferent species in the cares of the Pyrenees — to similar but different 
species in the cares of Anvergne — and, more than all, to similar but 
different species of the same genera in the Mammoth Care of Ken- 
tucky. Each of these sets of cares haa a different set of species, of 
the same genera, and aU very closely allied. The physical condition of 
the place being the same, the product has been the same ; but not by 
immigration, nor any means of distribution which we can imagine, can 
identical species — (for, remember, the theory implies that congenerooa 
Bpeoiea are identical apecies, or, what is the same thing, their descen- 
dants) — be found in cares so widely separated ; and it is not the 
common oaae of congenerous species found very wide apart, which yet 
may hare trarersed the intervening space, because these insects are 
found nowhere but in the caves, and not in them until you hare pe- 
netrated far, far into tbe interior, usually about a couple of miles. 
Another instance may be drawn from our own coast. We hare a small 
beetle which lives here between high and low water-mark (jEpits ful- 
vetcent), between the leaves of shale. A closely allied form, but quite 
- distinct (Thalagobau testaceui) is found in like circumstances on the 
coast of Chili. Here, again, like physical condition, like product. Take 
another case — although, perhaps, scarcely ao iaolated as these two. Of 
late years, ants' nests have been found to contain a considerable number 
of species of beetles which live with the ants, are often excessively like 
them, and aometimes are unprovided with eyes. The same peculiarity 
prevails here — allied species, and nothing but allied species in ants' nests 
wherever they are. For instance, among the beetles so found is the 
ourious genus Pausmts. Seventy or eighty species ofFausa are nuwknown, 
and all are inmates of ants' nests, and confined to them. Species bare 
been found in these localities in Spain, in Natal, in Hong Kong, in 
India, in Australia, and so on. Here, again, like physical condition, like 
product. I might draw similar illustrations from tbe parasites in bees' 
nests and wasps' nests. Further, it were easy to draw abundance of 
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proof of the faot that congenerous speciet are at all erenta alirajs found 
iu atmilnr physical conditions of life, Br Grsj allows this, although he 
applies the fact differently from me. He saji— " Whether or not bus- 
eeptible of scientific eiplanatiun, it is certain that related species of 
pheenogamouB plants are commonlj Hssociated in the same regions, or are 
foumd in comparatively approximate (however large) areai oftimilar eft- 
matt." Bnt 1 must not dwell longer on this sabjeot. It is a Ter; sug- 
gestive one, and readilj leads one awa; to meet or consider objections or 
difficnlties which will occur to anj one wbo thinks over it ; and I would 
only beg any of you, who may think they see a flaw iu my theory, not to 
lake it for granted that I have not an answer for it. Perhaps, when Mr 
Darwin's book appears, I may examine the matter more in detail in an- 
other paper, either here or elsewhere. 

Another very interesting topic, closely related to this, is also discossed 
by Dr Gray in this Taluable paper. It is the inquiry into the distribu- 
tion of the ancient flora of the northern half of the globe, as connected 
with its present distribution. Starting with the faot, which is now pretty 
generally admitted, that the present vegetation is not of recent creation, 
he sketches, in a dear and plausible manner, the probable geological 
changes which have taken place since the Tertiary Period, tracing the 
variations or osdUations which the climate, and consequently the ancient 
flora, would sustain. But for tliis J must refer you to the paper itself. I 
do not know whether his views of the antiquity of our present vegetation 
ore accepted to their full extent hy botanists in general, I rather think 
they wait for further information. He seems to rest them chiefly on the 
investigations of Mr Lesquereux, who conceives that he has identified 
in the tertiaries and subsequent deposits many of our present trees. For 
instance, iu the tertiaries of Vancouver's Isliuid, be identifies the Seq-aola 
iemp&xire>M — a tree now found ten or fifteen degrees further south — 
and one which grows to as great a size as the Welli^tonia gigamtea. 
But 1 must leave Dr Oray, tukd bun; on to a condueion. 

Crossing from Japan to North America, we have Capt. Palliser's 
British North American Exploring Expedition, to nbiah, as already men- 
tioned, our member (Dr Hector) is Geologist and Chief NatnraJist. A 
French gentleman, M, Bourgeau, acts as Botanical collector (o the expe- 
dition; and two letters, respectively of June and October 1856, from him 
to Sir W, Hooker, are published in last year's Linnean Society Proceed- 
ings. They are not without interest, hut 1 do not find anything of parti- 
cular novelty. The/nformation, both as to the plants and countiy.quite 
corresponds with what we know of them from Jeffrey and other sources. 
A table of the temperature of the earth and of forest trees, made at Fort 
Saskatchewan, furnishes data which may be useful te the generaliser. 

A vast number of new pines have been described, or rather, I shonld 
any, announced under names, during the last year or two. These are 
chiefly from Mexico; and although many loay be new, I have no doubt 
that a still greater number will turn out to be mere varieties or syno- 
nyms. The Botanic Garden here is, I may observe, not only well supplied 
with the cones and leaves, &c. of the Califomian and other pines, but 
also has an exceedingly good collection of fine, healthy growing speci- 
mens. These unfortunately, however, ore confined to one or two small 
plots, which might, perhaps, hold two or three examples of the trees 
when tbey reach their full size, but of course are quite inadequate to oon- 
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tain uiythiug like tlie crowd now packed is them. Space must be had 
fur them ; and I do hope that Parliaineiit may, in another jeor, be oon- 
cuBHed into doing something far this most urgent object. But it is obTiout 
that this will onlf be done throogh force of cDDCaaaian sjid eiteraal pres- 
sure. Members must remember that the Botanic Garden is not a matter 
alien to them. Next to the Unirersitj, thej ma; be said to be the parties 
who have the greatest interest in its prosperitf; and I would remind them, 
that so long as they choose to oontinne members of this Societj, it is their 
dut J to exert themBelvet on behalf of the Garden. I scarcelj think that 
the members of societies now-a-days sufficiently consider the obligation 
which the; undertake b; joining tiiem. They get themselrea proposed 
and are admitted, pay their fees, and think that that is all their part of the 
contract — in consideration of which they have the privil^es of members, 
come to oar meetings when thej see any paper in the biUet which takes 
their fancy, and in all other respectt conduct themselves as if they were 
no more members of the Society than of one at the Antipodes. But I should 
wish much to get them to look at it in another light. I should like them 
to think that thej are part of the Society, and that the Society is part of 
them ; and that it is not optional vilh them, but a real matter of duty to 
push on, support, and sust^n it by every means in their power. I am not 
so wild as to dream of introdocing the laws of the Oineromathic^poor 
Edward Forbes's early ohivalroos association — in which everybody was to 
help everybody, under every ciroumstsnces, in purse and person. But it is 
not Utopian to expect members, who feel themselves qualified for it, to take 
the tronble of giving us occasional papers^and I know several in this So- 
ciety who might well do it, and do not ;— it is not utopian to expect one 
and all of us to exert ourselves to add to the stores of the Museum — al- 
though here, Imnstadmit that this duty is more conscientiously performed; 
and lastly, and what specially led me to speak opoo the subject, it is not 
too mnch to expect ns, one and all, to clamour loudly and perse veringly, at 
every fitting season, and at every fitting place, for a more liberal support 
from Oovemmeut to the Qardeu and its Offlcers. 

Gentlemen, I think I have completed the basty survey of the globe 
which I undertook, for all that South America bus cootiibuted during 
the last year need not detain us ; and in concluding, as the term of 
my Presidency expires this evening, I have only now to thank you 
most cordially, in the first place, for having honoured me so highly as to 
place me in this chair; and in the next place, for the uniform kindness 
and forbearance which you have extended to me in my imperfect efforts 
worthily to fill it. 



The following Communications were read : — 

1. Letter from Dr Jubn Kirs, Physician, and NataratUt to the 
Livingstone Expedition, rdative to the Country near Lake Shiruia, in 
Africa. (With a Plate.) 

Senna, May II, 1859. 
On board Steam Launch. 
Mt Dear Db BaLPora.— Prom our former letters you may have 
beard of the difficnlty we found in ascending the Zambezi. With the 
pnaent steam-boat it is quite impossible ; tiie water is oonfined when 
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low to a deep, narrow canal, as it pasiea tbe hilla of EauTsbassa ; it i* 
tlien quite out of the qusBtion to attempt paMiug, Dr LivingBtoiie and 
I have examined that region on foot, and found many rapids— one of 
great size, it aeemed to be a fall of 30 feet at an angle of 30°. Tbe onlj 
iiope is at flood ; then these rapida, being from 80 to 100 feet under tiie 
surface, beoome smooth; tukd what seems neoeesarj is a boat with power 
sofficient in make headwaj in this deep part, for to pass among the 
ahaltowa which then exist at the sides would be dangerous from oiuss 
ourreatB and rooks. This part of tbe river is 30 miles in length. Dr L. 
has applied for another boat; if the GoTemment grant it, we shall trj 
what we oan do during the next floods in Deoember or March.* 

This delaj has been in so far fortunate, at least it has not been lost 
lime. Some of the party are at Tette, working out the coal diatrict. Dr. 
LivingBtone and I haTe had a wandering time ; we have been down to the 
aea ; up MerambaUa, a mountain near the Zambezi, in sight of Senna, 
of 4000 feet high, the sommit and slopes a regular botanic garden, 
where during the ascent you pass, from the grassj river-banks in tbe first 
place, through foresia with orohids, gingers, balsams, and ferns. As jau 
ascend the vegetation changes; you meet with trees not so tall as those of 
the base, and Di Livingstone observed that many were identical with those 
of the high lands of Louda in the west. We had here the Leucodendron 
and the common Pteris. On the top there is a great plateau, divided by 
ridges and peaks, with a rarying elevation from 3000 to 4000 feet; it 
is well watered by springs, and the crops of maize ore eioellent. Lime 
trees grow wild in the woods. Here is a ^ne, cool, healthy climate, 
within sight of the town of Senna; yet it is doubtful whether the Portu- 
gese ever were there — it is a region quite unknown to them. The river 
Shire flows on the vrest side of this mountain ; it is a fine river for navi- 
gation ; we could get no information regarding it. Tbe Manganja people, 
who dwell near tbemouth, have been a complete harrier to the Portuguese, 
and likewise to those of the interior. The only means of transport by 
water is in canoes; and the Shiie being deep and flowing quickly, wiUi 
very few eddies of slack currents, it would be difiicnlt to manage the 
unwieldy canoes of the country; and those in them, would be as oompleteljr 
in the power of tbe people as if they travelled overland. Tbe case is 
otherwise with us; we pass with ease ; no care is needed ; there are few 
shoals, and the natives themselves soon see that their poisoned arrows 
would be nothing against guns when we are afloat out of range. We 
land daily to cut wood, and find that if one has no fear of them, there is 
no danger. They have never molested us, as we are the stronger ; their 
poisoned arrows would be very little against rifles and revolvers. They 
have learned to distinguish between the Portuguese and Knglisb, and 
do not attempt the impositions they practise on the native hunters, such 
as taking a tooth and half the flesh of the elephants kiUed. 

The Shire flows for 100 miles nearly north, in a plain of about 20 
miles wide ; there is a district near the middle which is marshy and cut 
up into islands, overrun by elephants; bat the greater part is fine laud 
for growth of cotton, sugar-cane, and rice. AU. these are now colti' 
vated, and we can see at once tbe capabilities of tbe country. The 
cotton is of two sorts ; one very flue in the good staple. The sugar-cane 
is chewed, but the people do not know the art of extracting the sugar, 
* Ws are happy to eay that tbe Admiralty hare granted a vcisal. 
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Two crops of msiie are obtained each year ; and pro%ablj many other 
erops might be grown during the cold ieseoo, snch as wheat. On either 
side are moonlaiaB; those of the north-oast reaching 4000 feet. This 
wunld be a bealthj position for Europeans. These hi^ lauds also yield 
eropi of cotton, sugar-cane, and cereals, with Tsrious kinds of pulse, but 
more care is needed for their growth than in the valley. It seems a 
great thing to hare this healthy region so near the coast, with a rich 
plain of enormous extent, and a navigable river leading, without ob- 
struction, to the sea. 

Dr Livingitono and I started again in April, to explore the region to 
the north, and following the Shire overland, for navigation was checked 
by a rapid, where it cnrves from among the mountains. We took with 
us a strong party of MakololoB, so as to be independent of the natives, 
who will not dare anything unless against the weak. They are great 
cowards, unlike the Landeens and Ka'fflrs of the south. We had some 
idea of preparing the way for reaching the great lake, whence it seems 
probable the Shiie takes its rise. For many days we wandered over a 
most ragged conntry. The people gave os no assistance, so that we 
often made a long road, which, hsji we known the general features of the 
country, would have been easy. However, it is only what all first 
explorers must expect. At length, however, we reached a plain which 
the river crossed to the east. For the 30 or iO miles we had passed, the 
river flows between hills over a rocky bed, and is a series of cataracts, 
one after another. On reaching the plain, we itmck across for a moun- 
tain opposite, called Dzomba, whence we hoped to have a view which 
might gnide us in oar future conise. Here we met with native slave 
traders who, when they thought us Portuguese, looked on us with 
jealousy and without much fear ; when they knew better, they seemed 
to expect that we should attack them and take off all the slaves. The 
English name is known for beyond where Europeans have ever pene- 
trated. It took us long to cross this plain, although only 15 mUes 
acTDBB. We were led astray by the people under the influence of these 
traders. We had in the end to take our own way, as we had done in 
the former part, and cross the hills opposite. Here we found a high 
platean, with a totally new vegetation ; a most interesting region, which 
I hope to explore more fully. The flora of Meramballa was bat a slight 
indication of what we find here. To the east we had another plain, 
bounded on the other side by blue hills, and in it we could just distinguish 
a sheet of water. Our course now was for it. The information we 
received led us te believe that it was of great extent. On the 18th 
of April we got to the shore, and had before us one of the finest sights 
I ever beheU ; an enormoos expanse of water narrowing to the south, 
but reaching 30 miles in that direction ; aboat 23 or 30 miles across to the 
north, we had a water horizon like the sea, and even from considerable 
heights nothing more was to be seen. There are in this lake many islands, 
with high moonbuns on them, and inhabited. The people tell us, that in 
astorm there are great waves, and we could see them breaking against one 
part of the shore. The water of this lake is bitter to drink; several rivers 
flow into It, but none out. The Shire never crosses the hills which we had 
passed, bnt keeps on the other plain, and is sud to come from another 
lake, which they call the great lake or the Lake of the Stars, "Ninyesti." 
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Thi« is called " Shirwa," and reachei totbe north for at leut SQoreOmilea, 
being aeparated theM from tba *' Ninjeiai," by a piece of Sat land, not 
many miles amow. We waded in nntil tbe wat^ rewhed our w&iits, 
in hope* of reaehing a point wbenoe we could tate obHrrationc on the aea 
horizon, but the gran and reeds extended still farther, and we had to 
ntam covered with leeohea. We hid for guides then some of the slave 
party, and tbe people of the conntr; said that they bad led lis off the 
proper path which goes to the hank in order to drown us. HoweTer, we 
got back all right; and that evening found it was in lat, 15° 33' and 
b>ug. 35° 35'. Having now seen this great lake, we thought we could 
not do much more at present. Here was a navigable inland sea, leading 
up to the great lake, of which rumours have for long reached us, and for 
which Captain Burton is now in Be«roh. We were rather anxious, too, 
for those in the vessel which we had left in the Shire, under the 
Qnarter-naster and Second Engineer, who were acting alone this trip. 

On our return, we followed a different route, which took us over a 
high plateau, between 3000 and 4000 feet (the lake vrai 1800 feet 
above tbe Shire), This elevated r^on came down near to tbe Shire, 
and we found tbe path much easier than that by following up the river. 

This seems to be a healthy part. We were out 23 days, and very 
seldom slept under cover ; we were wet every morning with dew, and 
our clothes dried as we marched in the burning aun. Yet we were never 
delayed a day by the sickness of any one of the party, although ofl«n 
fatigued by evening with the heat and heavy road. The marches appear 
short when we came to correct them hy observation ; but they generally 
took OB from eunrtae to sunset, with only an hour to breakfast, and A r«st 
of a few minutes abont noon. 

As t4) the geology of the country, it is all schist rocks, with a few spots 
of trap and porphyry. The str^e is north and south. There is abun- 
dance of iron ore, which tbe natives reduce for knives, spears, and arrow 
heads. They also trade in hoes for cultivating the soil, with the neigh- 
bouring tribes. 

The people are all "Manganj'a ;" speak a modification of the langu^i;e 
of Tette and Senna. The women are distinguished by the most repalsive 
of savage ornaments, a ring of ivory or bamboo, like a ring for a table 
napkin, in tbe upper lip; the lip being distended round the oirenm- 
ference, and projecting like a duck's bill 

Their religion is pure deism ; they believe in a god and in medicine, 
or the ordeal which he directs as the means of discovering crime ; if it 
cause vomiting, it shows innocence ; if it act* by the bowels, crime, and 
they are put to death. But the doctors have a good knowledge of which 
to give, for there are different plants nsed. The only thing coming near 
to an idol which we heard of was the keeping the soul of their father in 
a basket, which they bring out when they get drunk with beer ; but we 
could never get them to show it to us. When dead, they torn to lions 
and other beasts; only witches are made into crocodiles. 

On our return, the Quartermaster was sick, but beginning to recover ; 
he bad b«en down with fever ever since we left. He is now better. 

We are on our way to the mouth of the river to meet a man-of>war, 
with stores. We hear that tbe party at Tette have bad a good deal of 
sickness; bnt^e unhealthy season is qnicUy passing. 
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Duly ex«t«i«e is absolufelj neoesssrj for bealtb out here. 

Dr. liimgBtone and I hftve hod fortimste health all along, althoDgli 
DDiiBtaatlj in the mo«t mslariona distncte, luch u the Mangrove tiwainpi 
of the Soabo, or the loir lauda of Senna and marshes of the Shire ; out 
the whole daj in the sun or rain. I believe the ezereise more than 
oountnltdanoes all thesa. One da; when exposed to the sun, dissecting 
> joong elephant, I found I oould not stand it at all ; had I been working 
1 should not have felt it. 

We are not nitbont our own polities here, even in this outlandish 
place. The slave-trade goes on brisklj' from one of the months near 
Quillimane, to sappl; the demand at Bourbon. Those in power being of 
the French party, wink at it. The authorities sre poorly paid, and hare 
to moke it up by other maonH. Trade is diflicult ; they lay themselves out 
for nothing but ivory and gold. They might have cotton and sugar, and 
Aat without the use of guano, as is required in Mauritius, and by the very 
hands they ship off to the French. The whole*of Soabo, at the mouth 
of the river, ie splendid ootton and cone land, and in the hands of the 
Fortognese. Those up the Shire are quite beyond their power ; and 
even at Sbupenyo, near Senna, they have to pay tribute to the Landeens. 
Tiiey have last antumn finished the war wiUi Mariano, who^set himself 
up as independent ; but there is still a great rohber within a few miles 
of the town of Tette, which every canoe must pass on its way to Q,ailli- 
mane. We expect the Oovemor-Qeneral of the Province here imme- 
diately ; he comes to establish his brother at Tette, as Governor of a 
new district which they call Zambezio, and which was formerly under 
that of Quillimane. We shall feel the wont of Senhor Tito, the former 
commandant, who oi^ht to have been made governor ; he is the best 
man for it. We shall have to change oar quarters, being at present 
established in the Residenoy at Tette, 

2. On the Morphological Import of Certain Vegetable Organ*. 
By Cbbistophbb Dbbbber, Ph.D. 

The anther gave the results of his investigations into the morphologi- 
cal import of certain vegetable structures, especially those entering into 
the compoBiti<m of the flower. 

He commences his argument by contending that bud-scales, or Pernios, 
are in many instances not metunorpbosed leaves, bat merely flattened 
petioles. He appeals to examples in Acer and .^&eufus, where not un- 
feequently the bud-soaloa are furnished with small laminas at their extre- 
mity, while they themselves remain unaltered. This proves, he considers, 
that the bud scales ore not metamorphosed or radimentaiy entire leaves, 
but only represent petioles. 

The tubercular papilla at the point of the normal bud scale, and which 
is the first part that appears in its development, suffers what he terms a 
quasi- paralysis, or arrest of development ; while, in the abnormal ex- 
amples cited, this arrest does not take place, but the papilla proceeds to 
be developed into a lamina, as in the true leaf— the so-called transmota- 
tion in these instanoes resulting only from a more or less complete evolu* 
tion of this papilla. 

The author then endeavours to prove that the Galyx, in many instanoes, 
is a whorl of petioles— laminte, in these eases, not entering into its com- 



Dcinz.SDv Google 



156 Proceedings of Societies. 

poutkn. He refers, lit, to the cal;x of lavender, where one of the 
sepals .dOTOlopa a little lamina, which is more or leas completely articu- 
lated to it ; 2d, to the calyi of Mute^da maeri^kylla, where one ' 
sepal develops a lamina, while the other sepali, which are normal, are 
precisely parallel to the petiolar portion of the developed one ; and lastly, 
to the monstrons calyx of a rose (which was exhibited), where from the 
sides Bad apex of the sepals, leaflets in various states of development 
were seen to spring, while the 8epa.ls themselves retoiiiied more or leas 
OOmpletely thur flat, phyllons, and conical normal form ; in this instance 
the sepals are not tranamuted into true leaves, but leaflets are developed 
upon their sides. This mode of reasoning is the same as that by which 
the Fhyllodium of the acacia is universally regarded as a leaf-stalk, 
•imply besanse a compound leaf is sometimes emitted from its apex. 

Regarding Petali, tiie aathor adduces the following :^tbat petals con- 
tinually become sepals in monstrous flowers, and this most commonly in 
flowers whose sepals have most manifestly a petiolar origin, as in roses ; 
again, that in the Oaryophyllaceas flowers occur having petals with the 
most f\dly developed and clearly defined claws and limbs, while in those 
planta the leaves are so oonstimtly sessile as to afford a characteristic of 
the race. From these circumstances he infers that in some cases, pro- 
bably in roses, the petals result from petioles ; whereas in other cases 
{as in the Caryophjllacen) they result from entire leaves. He does not, 
however, consider that, In these latter plants, the claws and limbs of the 
petals correspond to petioles and laminn. " It seems contrary to rea- 
son to suppose that all the normal leaves of the plant should be sessile, 
as well as the leaves composing the outer floral envelope (the sepals) ; 
whereas the members of the inner floral envelope (the pet^) should b« 
raised upon long stalks." 

Regarding the Stamen», the anther n^es arguments similar to those 
applied to the petals. The stamens may pass through the stages of petals 
and sepals, so " that whatever is the nsture of ibe petal, such is the 
nature of the stamen also." Moreover, that in those plants with sessile 
leaves, the filaments and anther cannot corresiiond to petiole and lamina. 
He also refers to a monstrous stamen of Tradetcantia vnyinica, where 
one-half of the stamen is converted into a petaloid member, which'ex- 
tends from the base of the filament to the summit of the anther, indicat- 
ing that here the whole ttamen corresponds to the sessile petal, and that 
there is thus no distinction, in this case, into petiole and lamina. 

The anthoT inclines to the belief that the carpel is in some cases equi- 
valent to a petiole, from the fact that in certain cases monstrous carpels 
develop their ovules into rudimentary leaves. He does not, however, 
insist strongly upon this point, since he does not think it yet proved that 
ovules may not be true buds. • 

Sir Thomas Buchan Hepburn, in a letter to Dr Balfour, called atten- 
tion to the mode in which Taicodiutn tempervtrent sheds its leaves. The 
leaves themselves do not foil, but the small braacbtets drop off, as if 
each branohlet was a pinnate leaf. Specimens were sent to illustrate 
this fact. The iaoe from which tiie specimens were taken was planted 
at Smeaton, a small seedling, in 1844, and is now about 28 or 29 feet 
high. Its mean annual growth for the last eight years, up to December 
1858, has been abuut 2 feet i inches. It has not yet flowered. 
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DMlr3mtion of Vegetable Speeiee. By Professor Aba Ghat. — A 
KTiew of what has been publiBhcd upon the subject of late years makes 
it clear that the doctrine of the local origin of vegetable species has been 
more and more accepted, although, during the game period, species hare 
been shown to be much more widely dispersed than was formerly sup- 
posed. Facts of the latter kind, and the conclusions to which they point, 
have been most lately and cogently brought out by Dr Hooker, and are 
among the very important g«ieral results of his extensive inveEtigstionB. 
And the beat evidence of the prepondersnce of the theory of the local 
origin of apedes, notwithstanding the great increase of facts which at 
firet would seem to tell the other way, is furnished by the works of the 
present De CandoUe upon geographical botany. This careful and con- 
scientiont inTestigator formerly adopted and strenuously maintained 
Schonw's hypothesis of the double or multiple origin of epecies. But in 
his great work, the Geographie Botanigue Raigonnle, published in the 
year 1855, he has in effect diecarded it, and this not from any theoreti- 
eal objections to that view, but because he found it no longer needed 
to Bceonnt for the general facts of distribution. This appears from his 
qualified, though dubious, adherence to the hypothesis of a double origin, 
as a derfuer re»»ort, in the few and eztraoTdinary cases which be could 
hardly explain in any other way. His decisive instance, indeed, is the 
occurrence of the Eastern American Phryma leptottaehya in the Hima- 
laya Mountains. * • • • 

I know not whether any botanist continues to maintain Schouw's 
hypothesis. But its elements hare been developed into a different and 
more comprehensive doctrine, that of Agassiz, which should now be con- 
templated. It may be denominated the auiochilional hypothesis. 

In place of the ordinary conception, that each species originated in a 
local area, whence it has been diffused, according to circnmstancea, over 
more or less broad tracts — in some cases becoming widely discontinuous 
in area through climatic or other physical changes operating during a 
long period of time — Professor Agassiz maintains, substantially, Uiat 
each species originated where it now occurs, probably in as great a num- 
ber of individoals occupying ae large an area, and generally the same 
area, or the same discontinuous Breas, as at the present time. 

This hypothesis is more difficult to test, because more ideal than any 
other. It might suffice for the present purpose to remark, that, in 
referring the actual distribution, no less than the origin of existing 
species, to the Divine will, it would remove the whole question out of 
the field of inductjve science. Regarded as a pkUmophicat question, 
Maupertois's well-known " principle of least action " might be legiti- 
mately urged against it, namely, '' that it is inconsistent with our idea 
of Divine vrisdom, that the Creator should nae more power than was 
necessary to accomplish a given end." This philosophical pruiciple holds 
so strictly true in all the mechanical adaptations of the universe, as 
Professor Pierce haa shown, that we cannot tbink it inapplioable to tbe 
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mguav) world alao, and eapeciatljr to the creation of beings endowed with 
luch enonooui moltipljing power, and Booh meuia and facilities for 
diBgemination, as most plants uid^ajiim»b. Whj, then, should we sup- 
pose the Creator to do that supematurall}' which wonld be nntorallj' 
effected b; the totj instrumentalities which he has set in operation ? 

Viewed, howerer, simplj m ita tcientifit applications to the question 
under consideration (tbe distribution of plants in the temperate zone of 
the northern hemisphere), the autochthonal hypothesis might be tested 
hy inquiring whether the primitive or earliest range of our species could 
possiblj hare remained unaffected b; the serious and prolonged climatic 
vicissiludes towhicb thej must ne«ds have been subject ; and whether these 
Ticisaitudes, and their natural consequences, maj not aaffioe to explain 
the partial intermingling of the floras of North America and Nortiiem 
Asia, npon the supposition of tbe local origin of each species. Let ns 
bring to the inqnir^ the considerations which Mr Darwin first bronght 
to bear upon such questions, and which have been system atieallj de- 
veloped and applied bj the late Edward Forbes, hj Dr Hooker, and hj 
AlphoDse Do Candolle. 

No one now supposes that the existing spedee of plants are of recent 
creation, or that their present distribution is the result of a few thousand 
years. Various lines of evidence conspire to show that the time which 
has elapsed since the close of the tertiary period covers an immense 
number of years ; and that oar existing flora may in part date from tbe 
tertiary period itself. It is now generally admitted that above 20 per 
cent, of tbe mollnsoa of the middle tertiary (Miocene epoch), and 40 
per cent, of the pliocene species on the Atlantic coast still exist ; and it 
is altogether probable that as large a portion of the vegetation may he 
of equal antiqui^. From the nature of the case, the direct evidence as 
respects the flora could not be expected to be equally abundant. Still, 
although the fossil plants of the tertiary and the post-tertiary of North 
America have only now begun to be studied, the needful evidence is not 
wanting. 

On our north-western coast, in the miooene of Vancouver's iBland, 
among a singular mixture of spectea referable to Salia;, Popului, Querent, 
Planera, DtospyroB, Salttbuna, Ficut, Cinfutmomum, Pertoonia, or 
other ProUatea, and a Palm (the latter genera decisively indicating a 
tropical or subtropical climate), Mr Leaquereux has identified one existing 
species, a true oharacteristio of the same region ten or fifteen degrees 
farther south, viz., the Redwood or Seqtmia aempervireiit. In beds at 
Sumerrille referred to the lower or middle pliocene by Mr Lesqnereox, 
this botanist has recently identified the leaves of Pergea CaroUnm$i*, 
Pi-unui Caroliniana, and Querent tnyrti/olia, now inhabiting tbe warm 
sea-coast and islands of the Southern States.* * * * 

At length, as the post-tertiary opened, the glacier epoch came slowly 
on — an extraordinary refrigeration of the northern hemispheie, in the 
course of ages carrying glacial ice and arctic climate down nearly to the 
latitude of the Ohio, The change was evidently so gradual that it did 
not destroy the temperate flo|B, at least not those enumerated as ez- 

* These snd other data, oblij{lagly communicated by Mr Laaqnereoi, have 
be«D pablUbed in the Usy number of the American Joomot of Uclence and 

Arts for 1859. 
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exiHting ape(d«a. TheM, and tbeir fellows, or ancli u iQiTire, miut have 
been poshed on to lower latitndes m tlie oold ftdTanmd, jntt m tbey now 
nonld be if the tempemture were to be again lowered ; and between 
them and the ioe there was doubtlesi a baud of sabaictio and aiwtio 
vegetation — portiona of which, retreating np the monntaina aa the climats 
ameliorated and tbe Ice receded, atiU acantilj anrviTe npon our bigheit 
AUeghaniea, and more abundantly upon the colder amunita of the 
mountains of New York and New England — demonstrating the eziatenoe 
of the present arotic alpine rotation during the glacial era ; and that 
the change of climate at its close ¥raa sogradoaltluititwasnot destroctiva 
to vegetable species. 

As the temperature loae, and the ioe gradnallf retreated, the snTviving 
temperate flora must have returned northward pari poMU, and — which 
is an important point — must have advanced moob farther northward, and 
especiallf northwestward, than it now doea ; ao far, indeed, that the 
temperate floras of North America and of Eastern Asia, after hiTing 
been for long ages moat widely separated, mnat have become a aeoond 
time conterminoua. Whatever donbto maj be entertained respecting 
tbe eiistenoe of our present vegetation generally before the glacial era, 
its existence immediately after that period wiU hardly be questioned. 
Here, therefore, may be adduced tbe direct evidence recently brought to 
light by Ht Leeqaereuz, who has identified our live oak (Querettt 
vireng), Pecan [Oarya olivcrformu), Chinquapin (Cn^toiwE pumtla), 
Planer-tree {Planera Omeiina), Honey-Loouet {Qleditiehia triacan- 
thoe), Prinoi coriacevs, and Acorat Calamut, — besides an elm and a 
Ceanotkut doubtfully referable to existing species — on the Mississippi, 
near Columboa, Kentucky, in beds which Mr Leeqnereox regards as 
anterior to the drift. ProfesEiwD. D. Owen has indicated their position 
" aa about 130 feet lower than the fermginons sand in which the bones 
of the Megalonysc Jeffert^ii were found." 60 that they belong to the 
period immediately sncce^ding the drift, if not to that immediately pre- 
ceding it. All the vegetable remains of this deposit, which have been 
obtained in a determinable condition, have been referred, either posi- 
tively or probably, to existing species of tbe United States flora, most 
of them now inhabiting the region a few degrees fhrtber south. 

If, then, onr present temperate flora exiated at the close of tbe gladal 
epoch, the evidence that it soon attained a high northern range is ready 
to onr hand. For then followed the second epoch of the post-tertiary, 
called the Jhimat by Dana, when tbe region of St Lawrence and Lake 
Champlain was submerged, and the sea there stood five hundred feet 
above its present level ; when the higher temperate latitndes of North 
America, and probably the arctic generally, were leea elevated than now, 
and the rivera vaatly larger, oa shown by the immense upper alluvia 
plaina, from flfty to three hundred feet above their present beds ; and 
when tbe diminiebed breadth and lessened height of northern land must 
have given a mnch milder climate than the present, — SUlimati'* American 
Jov/mal, September 1859. 

Remark* on the Botany of Japati, in >(» Rtladont to that of North 
America, and of other parts of the Northern Temperate Zone. By 
Professor Asa Qrat. — It ia interesting to notice that, notwithstanding 
the comparative proximity of Japan to Western North Amerios, fewer 
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of its qwoioB are represeitted there tban in fsr dutsnl Earape. A1b(^— 
rinwiTig that thu difTereace is not owing to the eepsrstion bj an ooesn 
— that fax more Japanese plants are representad in Eaatem North 
America than in either. It is, indeed, poiaible that m; much better 
knowledge of American botany than of Earopean maj htive somevhat 
exaggerated this result in favour of Atlantic North America aa against 
Europe, bnt it coold not as against Western North Anerioa. 

If we r^^ard the identical species only, in the several floras, the pre- 
ponderance is equally a^inst Western aa compared with Eaatem North 
America, but is more in faTOur of Europe. For the number of species 
in the Japanese column which likewise occur in Western North America 
ia abont 120 ; in Eastern North America, 134 ; in Europe, 157, 

Of the 580 Japanese entries, there are whicb hare corresponding 



of identiojj spcoieB 



European representativse, m lit! 
Western N. Amerioan Tepresental 
£ast«Tii „ „ „ u.oi „ „ „ u.^dd 

So geographical aontinnity favours the extension of identical species ; 
but still Eastern North America has more in common with Japan than 
Western North America has. 

The relations of this kind between the floras of Japan and of Europe 
ai« obTioQB enough ; and the identical species are mostly such as extend 
eontinooQsly — as thay readily may — throughout Russian Asia, some few 
only to the eastern confines of Earope, but most of them to its western 
borders. To exhibit more distinctly the features of identity between 
the floras of Japan and of North America, and also the manner in which 
these are distributed between the eastern and the western portion! of 
onr continent — after eicluding those species which range around the 
world in the northern hemisphere, or the greater part of it, or (which ie 
nearly the same thing in the present view) which are unknown in Europe 
— I will enumerate the remaining peculiar epeoies which Japan possesses 
in oommon with America : — 

/■ Japan. In W.N. Aourita. In B. X. Ameriea. 

Anemone Pennsylvonioa 
(Coptis asplenifblia ?) 
(Trautvetteria palmata) 
Catilophyllnm thalictroides 
Diphylleia oymosa 
Brawnia pellata 
Geranium eriantbum 
Rhus Toxicodendron 
Viti* Labrcflca (Thunb) 
Tbermopsb fabaeea 
Prunns Vii^iniana ? 
Spirsa betulcefoiia 
Fhotinia arbotifolia, in Bonin 
Pyrus rirulans ? 
Ribes laiiflorum 
(Penthonim sedoidee, China) 
Cryptotsnia Canadensis 
Heracleum lanatum 
(Arcbemora rigida ?) 



C, asplenifolia 
T. pahnata 



[B. peltata] 
0. erisnthnm 
R.Toxicod.,TBr. 

T. fabocea 

S. betulcefoiia 
P. arbutifolia 
P. ritularis 
R. laxiflorum 



T. palmata 

C. thalictroides 

D. cymosa 
B. pellata 



P. sedoides 
C. Canadensis 
H. lanatum 
A. rigida 
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/» W.y.An>H<ia. In B. K Amtrlta. 


(Ardwngelica Gmelmi) 


iGmelini 


A. Gmelini 




C. littoralis 




Oemorrhin longirtjlii 


0. longiBtylis 


0. longistylis 


Eohmopanaz borridtu 


£. hoRidus 








A. qninqnefolia 


Cornua Canadensis 


C. Canadmsii 


G. Canadenaii 


Viburnum pltoatnm 






•Achillea Sibinca 


•A. 8ibiri<» 




•Artemisis boreftlia 


'A. borealis 


•A. borealis 


Vacoininm maCTOCarpon 




Menziesia ferruginea 


M. femginea 


M. feimginea 




B, glabra 




*Flenr<^ne rotata 


•P. rolata 


•P. rotata 








*Voljgpntm fiUtorta 


P. BistorU 




Rumex persioarioides 




Liparis liliifolia 




L. lUiifolia 








Irissetoea 


I. setosa 




Trillium erectnm, Tar. 




T. ereotum 


(SmiJacina trifolia) 




S. trifolia 


Polygon atum giganteom 




P.gigantoum 




S. TOBeOB 


S. roaeus 


Veratrum viride 


V. viride 


V. Tirida 


JnncoH liphioidee 


J. xiphioidea 




(Cjperos Iria) 




Clria 


Carex rostrata 




C. lOBlraU 


Carei Btipata 


C. etipata 


G. Btipata 




C. macrocephala 


SpoToboloa elongatus 


S. elongatns 


8. elongatns 


AgroBtis scabra 


A. scabra 


A. scabra 


Featuoa pauci flora 


P. pancifloro 




Adiantumpedatmn 


A. pedatnm 


A. pedatwn 






0. aensibilia 


Oamunda cinnamomea 












(Lycopodinm dendroidenni) 


L. dendroideum L. dendroidaun 



The namea enclosed in parentheses are of species which 1 have not 
seen from Japan ; some of tbem inhabit the adjacent mainland ; eome an 
imperfectly identified. Those marked * are high nortbera species in 
America. 

Of those B6 extra-European species, 35 inhabit Western, and 41 
Eastern North America. And 15 are Western, and not Eastern ; SI 
Eastern and not Western ; and 20 oommon to both sides of the conti- 
nent. Eight or ten of these 56 species extend eastward into the interior 
of Asia. 

On the other hand, the only species vhich I can mention as tmly 
indigenous both to Japan and to Europe, bnt not recorded as ranging 
throQgh Asia, are 
Enonymns latifblina, Fagos sylvatica, Blechnum Spicant, 

MEW EEBtKS. VOL. XI. NO. I. JiS. 1860. 



03IC 



162 Sdetiiific hitelligetiee. _ 

Vftterituui dioica, Streptopua &mplexifoliiis, Athyrium funtanum, 

Fyrola media. 

Two of these specie* extend ucross the northern p&rt of tlia Araericaa 
oontinent, and ou to the Asiatic ; another occurs on the north-west oout 
of America; and another, the Fag^, ia represented in Eastern America 
hj a too closely related species. It is noteworthy, that not one of these 
seven plants is of a peculiarly European genus, or even a Europaio- Sibe- 
rian genus ;— while of the £f^-siz species of the Americo- Japanese 
region wanting in Europe, twenty are of extra-European genera ; seven- 
teen are of genera resMcted to the North American, East Asian, and 
Himalayan regions (except that Brasenia ha« wandered to Aostralia); 
fourteen of the genera (most of them monotypic) are peculiar to America 
and Japan, or the districts immediately adjacent ; one is peculiar to our 
north-west coast and Japan ; and eight are monotypio genera wholly 
peonliar [Brattnia excepted) to the Atlantic United States and Japan. 
Add to these the similar caseA of other American species (nearly all of 
them peculiarly AtUntic-Amerioan) which have been detected in the 
Himalayas or in Northern Asia, — such as Mtniapennxun Camad&nu 
(Dauricum, IX!.), Attiphicarpaa moiwica f Clitaria Mariana, Otmor- 
rhiza breviglj/lU, Monotrcpa vnijlora, Phrynta Itptottachya, Tipvilaria 
ditcolor T &c. — and it will be almost impossible to avoid the conclusion, 
that there has been a peculiar intermingling of the Eastern American 
and Eastern Asian floras, which demands explanation. 

The case might be made yet stronger by reckoning seme subgenerie 
types as equiralent to generic in the preaent view, and by distinguishing 
those species or genera which barely enter the eastern borders of Europe; 
e.g., Cimicifaga fmtida, Mtehringia laterifiora, Oeum itretam, Spiraia 
lalieifolia, &e. 

It will be yet more strengthened, and the obvious conclusion will 
become irresistible, when we take the nearly allied, as well as the iden- 
tical, species into account. And also when we consider that, after ex- 
oludtug the identical species, only IS per cent, of the entries in the 
European column of the detailed tabular Tiew are in italio type (i.«., are 
elottly representative of Japanese species) ; while there are 22 per cent 
of this character in the American column. 

For the latter, I need only advert to some instances of such close 
representation, as of 

Trolliut patalui by T. Amerieatiut, 

Aqnitegia BuTgeriana " A. Canadentit, 

Rhus vernieifiwa " Ji. vtneiuita, 

CeUtiirut teandetu " C. artievlatut, 

Negv/ndo cutifoUxaa " N. aceroidet, 

Sophora Japonica " S. aunt's, 

SanguUorba tetviufotia " S. Canodemig, 

Aitilbe Thunbtrgii dl Japonica " A. decandra, 

MitehtUa wtdulata " M. repent, 

Hamamelit Japonica " S. Virginica, 

CUthra barbiTicrvis " O. acumtnala, 

Bhodod«ndron brackyearpum " it. Catatvbietuct 

Anuonia elliptica " TabenuEtrumtana 

Sawrurvt lAntreiri " 
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and manj others of the same sort, — several of vhich, when better known, 
nMj yet prove to be oonspecific ; nhile an eqoally large QDmher could ba 
indicated of Bpeciea which, althongh mwe potitively different, are yet no 
leas Btriking counterparts. 

To demonatrato the former proposition, I have only to contrast the' 
extra-American genera common to Europe and Japan with the extra- 
European genera oonunou to North America and Japan. The principal 
Eoropean genera of this category eiK^Admtii, Epimedivitn, Ohelido- 
niam, Malachium, Lotug, Anthneimi, Hedera, Agperuta, RvJna, Car- 
pedum, Ligularia, Laptana, Fieri t, Feeder ota, Ajuga, Thymut, 
N^eia, Lamiwm, Liguitrum, Kockia ? Daphne, Thesium, Buxue, Her- 
tunalit, Cephalanthera, Parit, Awparagva^-io which may as well be 
added PiMonia and Buplevrv,m, the former having a representative on the 
moQntaina, and the latter in the arctic regions, of Western Amerioa, but 
both absent from the rest of oor continent. Excepting Pa^erota and 
Biwut (the latter a rather doubtiiil native of Eastern Asia), none of 
t^ieae genera are peculiar to Europe, but all extend throughout Asia and 
elsewhere over large parts of the world. — American Journal, Sep- 
tember 1869. 

Vegetable H^tnd-t, — In August 1858 M. Naudin fecundated the 
flowers of Datura l(eoi» with the pollen of Datura Stratnonivtm. He 
' collected the seeds in October 1858, and sowed them in April 1859. 
The habit and general aspect of the plants which grew from these seeds 
resembled those of D. Stramoniv/m. The flowers appeared later than 
those of the parents. The capsules for the most pajl were similar to 
those of D. Stra/monium. In some, however, on the contrary, the 
characters of D. Icevit were bo decided that it waa difficult to distinguish 
the capsules from those of that species. Again, in some of the fruits in- 
termediate characters were seen, — the fourth, third, half, or three- 
quarters of the same fruit belonging eioliisirelj to one or other of the 
parent species. Thns some of the capsules presented on one aide a deep 
green surface, covered with sharp points, tike those of D. Stramfmium, 
whilst the other side exhibited the grayish tint and the smooth surface 
of the capsules of D. Icevit. The influence, however, of D. Stramoniain 
seemed to prevail most. — L'Institui, 9th Nov. 1859. 

Vegetation of the Sea of Aral. — In 1867, the Imperial Academy of 
Sciences of 8t Petersburgh projected a zoological and botanical expedi- 
tion to explore the steppes around the Sea of Aral, and placed it under 
the chaise of two young naturalists, MM. SSvertzoff and Bortacheff. 
The first gentleman was killed in an encounter with the native tribes ; 
bat the expedition was continued by M. BortschefF, and one of its more 
important results was the discovery, upon the north-east shore of the Sea 
of Aral, of a marine vegetation, exhibiting nnmerons species and entire 
families of plants [algte), belonging exclusively to that which abounds in 
a deep sea, and which has never been met with in the salt or fresh water 
lakes situate in the interior. This discovery presents to botanists points 
of great geographical and hiatoricai interest, confirming the fact, in a 
manner not to be disputed, that the Sea of Aral is not a lake, but the 
bed of an ancient sea. It was previously known that its mollusca, if not 
identical, presented at least a great resemblanoe to those of the open 
seas ; but botanists were until now ignorant of the existence of a marine 
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flora npon ite (ea-bottom. — CompOrendu de la Soc. Imp. 
Siuse, 1859, p. 53. 



Egg of Dinornia. — An e^ of the diaoTnis iru dug np, together with 
a man's ekull, at E&ikoTaa peninaola, New Zealand, ahout two jears ago. 
It tneaaored 10 mchea in length bj 7 in diameter, was of a dull white 
et^nr, old, brittle, and thin. In shape it was like a blunt hen's egg, 
and there was a hole, evidentlj purposelj made to extract the contents, 
at one end, about half an inch in diameter. This egg, which I saw my- 
self, belongs to Mr Fj-fe of Kaiioras. Another was broken to pieces by 
the spade. The hmnan skull was old in appearance, about one-sixteenth 
of an inch in thickness, the teeth still remaining perfect in it. — Fred, A. 
Weld, Wellington, New Zealand. 

Polypi. — Van Beneden states: — 1. The scyphistonies {Hydra-tuba) 
do not produce germs, but a port of their substance is trHneformed 
into meduEEB. 2. The terminal segment, provided with the arm, is not 
detached on the form of scTphistomeB {HydTa-taba), endowed with the 
power of living elsewhere, bat it becomes a medusa like the others, and 
the arms are abGorbed on the spot in proportion as the medusa-form ap- 
pears. 3, The pedicle of strobile shows a new crown of arms {hrachial 
corona) before the first meduste are detached, 4. The' terminal medusa, 
bearing the arms which are absorbed, and preserving the mouth of the ' 
n)other-scf phistome, does not present the same phenomena of evolution 
as the other meduBie, its sisters .^Z'/nsCitut, 9th Nov. 1859. 

Remarht by Dr Daniel Wilion on a deformtd fragmentary Skull, 
found in an ancient Quarry Cave at Jerutalem. Described by Aitksk 
Mbios. — Dr Meiga, the able cataloguer of the Mort«n Collection of 
Crania, in the Cabinet of the Academy of Sciences of Philadelphia, 
embodies in an elaborate and careful thesis the results of an ingenious 
czhanstive process by which he has aimed at determining the race, by 
the form and characteristics, in a skult obtained under unusual circum- 
stanees. In 1S57, Mr J. Judson Barclay presented to the Academy a 
human skolZ, in an imperfect condition, brought from a remarkable cave 
visited by him at Jerusalem, with the following results : — 

Having received some information of the existence of a very extensive 
cave near the Damascus gate at Jerusalem (entirely unknown to Franks), 
Mr Barclay, in conjunction with his father and brother, resolved upon 
its exploration. Accordingly, having obtained permission to this effect, 
fntm the Nazir Bfiendi, they repaired to the cave, the mouth of which 
is situated directly below the city wall, and the houses on Bezetha. 
They found the wail at this spot about ten feet in thickness. Through 
' a narrow, serpentine passage which traverses it, tbej gained an entrance 
into the cave. The length of the cavern they estimated at seven hundred 
and fifty feet, and the circumference upwards of three thousand feet. 
The roof is supported by nnmeroai regular pillars hewn out of the solid 
limestone rock. The floor from the entrance to the termination forms on 
inclined plane, the descent of which is in some places very rapid. About 
a hundred feet from the entrance a very deep and precipitous pit was 
discovered, containing a human skeleton ; supposed to be that of some 
unfortunate one who had fallen headlong down and broken his neck, or 
rather his skull, judging from the fracture which it exhibits. The 
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bones, of Eilmost gUnt pTOpoTtions, gave evidence, from tlieir decayed 
■tate, of having remained in that position for man/ jeara. The aknll, 
onlite the rest of the skeleton, was in a remarkable state of preservation. 
NumerouH crosses on the wall Indicated that the devont pilgrim or cra- 
Boder had been there ; and a few Arabia and Hebrew inscriptions — too 
much efbced to be deciphered — proved that the 'place was not anknown 
to the /ew and the Arab. The explorers found many intricate, mean- 
dering passages, leading to immense halls as white as the driven snow, 
and supported by colossal pillarB of irregular shape : some of them placed 
there by the hand of nature, others of them evidently by the stone- 
qnarriera to prevent the tumbling in of the city. From their eiplora- 
ticms the party concluded that this cavern and the Grotto of Jeremiah, 
two or three hundred yards distant, originally constituted one immense 
cave, which was formerly the great quariy of Jerusalem. 

The cave appears, therefore, to be a very old one. An allusion to it 
under the name of the " Cotton Grotto " iimade by Kadi Mejr-ed-din In 
an Arabic MS., entitled "The Sublime Companion to the History of Jera- 
aalem and Hebron," and bearing dat« a. n. 1495. Agentleman who entered 
the cave subsequently to the visit of the Messrs Barclay, states, in the 
"Boet«nTraveller,"tbatthonghitBeiisteni!e was long suspected, "nothing 
was positively known regarding it, as it has been kept carefully closed by 
the successive gOTcrnors of Jerusalem, The mouth of the cavern was 
joobably walled up as early as the times of the Crusades, to prevent its 
felling intc the hands of a besieging mrny ; earth was thrown up against 
this wall, BO as effectaally to conceal it from view, and it is only upon 
the closest scrutiny that the present entrauce can be perceived." 

The circumstances under which the skull was discovered afforded no 
clue to its ethnic classification ; nor does its condition furnish any very 
decisive guide to the era to which it should be referred. It is confidently 
believed by those who hare familiarised themselves with the minute 
characteristic details of comparative craniography, that by these alone 
ethnical types can be determined. A skull now in the collection of the 
Academy of Sciences at Philadelphia, and figured in Dr Meigs' Catalogue 
of Human Crania, No. 1352, as ancient Phcenician, was sent by M. 
Fresnel, the celebrated arcbsologist, to the late Dr Morton, without the 
slightest information as to where, or the circumstances under which, it 
was found. After careful study of its characleri sties, Dr Morton pro- 
nounced it to be Phoanician. Ho afterwarda learned from M. Fresnel that 
it was found in the sepulchral cave of Ben Djemma, in the Island of 
Malta, and probably belonged to an individual of that race, which, in 
the most remote times, had occupied the northern coast of Africa and the 
adjacent isles. It thus appears that Dr Morton, guided by osteologic 
characters alone, was enabled to announce the correct geographical 
locality of this sknll, and perhaps also its true ethnic value ; though of 
this latter point Dr Meigs expresses some doubts, arisbg from the re- 
markable resemblance wbicb this skull bears to that of a wandering 
Chingk of Transylvania, depicted in JQlnmenbach's Decodes (Tab. xi.) 
In like manner, some time before his death, Dr Frichard sent to Prof. 
Retziiis two hnman crania, requesting an opinion as to the race to which 
they belonged. He pronounced one of them to be Roman, and the other 
Celtic, and was informed by Priohard that he was in all probability 
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wrrect ; for the two ■kolb bad been dng np in an <dd batUe-field it 
York, England, where the ancient British Celts bnd been vnnqnisbed bj 
the Romans. 

Enoooraged bj snch examples of success, Dr Meigs proceeded to apfdj 
tbe testa which his experience in comparatiTe craniologj placed at his 
oommand. The sknll, however, is peculiar, and, so far as his experience 
coold guide him, nnique. Among all the 1045 crania in the coUection 
of the Academj, none presented a ooimterpart to it. Its most remark- 
able feature is tiiat the occipital bone lises vertically from the posterioT 
margin of the great foramen to meet the parietolia, which bend abmptlj 
downward between their lateral protuberances. This Btriking pecnliaritj, 
therefore, gives to a skull brought from an ancient quanrf-cave at Jere- 
lalem some of the most topical characteristics of Peruvwi crania. After 
minutel; describing the appearance which the several bones present, Dr 
Meigs eipresaes his conviction that the bead has been arti£oiall; de- 
formed b; presBure applied to tbe ocwipital r^on during ^onth ; thai 
supplying an intereetiDg illustration of tbe practice in the old world of 
tbe same custom of distorting the human head vhich was long regarded 
as peculiar to the American aborigines. 

After marshalling all the probable ethnic claimants for this rsmaTkable 
cranium, and assigning reasons for rejecting each, Dr Meigs shows that 
it unites some of the most chaiacteristio elements of the Mongolian and 
Sclavonian head, while differing in some respects from both; and be 
finally concludes that it may be referred — not as a positive and indisput- 
able conclusion, but aa an approximation to tbe truth- — to the people and 
the region about Lake Baikal. Through tbe Sclavee and Buints of that 
region, the short-headed races of Eastern Europe graduate apparently 
into the Ealmucka and Mongols proper of Asia; and here probably is a 
remarkable eiample of an artificiaUj modified cranium of that transi- 
tional people of Lake Baikal. — Canadian Journal, Nov. 1659. 



Extract of a Letter from ike late Mr Jaiibb Motlbt, Engineer of 
the Julia Hermina Coal-mines of Borneo. 

The letter from which the following is an extract was written shortly 
before tbe fearful massacre of Europeans at Ealangan, in Borneo, in 
Tvhich Mr Motley, his wife, and three children were murdered. Mr 
Motley superintended the working of the coal-fields in Labuan and Boi^ 
neo, and was known to zoologists by the collections and notes which he 
forwarded to Mr Dillwyn of Swansea, and by the beautiful work which 
he published in conjunction with the latter gentleman^" Contributions 
to the Natural History of Labuan and the Adjacent Coasts of Borneo." 
One number only appeared in 1855, and unless Mr Dillwyn possesses 
materials fur its oontinuation, we fear it will be the last. Tbe paper 
alluded to he proposed to send to the care of Mr Tbomson of Banchory, 
to be read at the Meeting of the British Association at Aberdeen ; and 
the bints of a modern coal now forming in the China 8ea and the Malay 
Waters, to the extent he mentions, may incite them to investigate this 
very interesting subject. 

" I have already promised to send to the Natunr Kundige Verelnignng 
at Batavia a description of the Measures passed through in the pit, widi 
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a auit« of speoimens, which I have preeerced, of ever; Btratum paswd 
throngh. But this will have an interest purely local, and, I think, ooght 
rather to go to Batavia than anywhere elae. On the foasila, considered 
alone, I am not able to write ; because, though I can read plainly enough 
generally the date of which they tell, I cannot name them witliont books, 
whioh I do not possess, and have here no access to; and I have there- 
fore proposed to send them to be named to Professor Bleekrode of Dordt. 
But I have been long preparing a paper apon another subject, of more 
general geological interest, and embodying some new facts, and, I think, 
new ideas, on the progress and growth of new coal-formations, now pre- 
paring for fature ages. Saob a growth is certainly going on iiere on a 
large scale, and I suspect that nobody has ever had so good an opportu- 
nity of observing it as myself. In the first place, I have been for some 
years engaged in working in a ooal-formation — that of Borneo— whioh, 
though immeasurably older than that which I believe t« be gradually 
filling up the China Sea, is yet as much younger than the cool-formations 
of Europe (of which I have also some experience), and therefore may be 
reasonably eipectod to yield points of ansli^y with present formations 
which might escape the keenest observer of secondary strata only ; and 
secondly, I have had, more or less perfectly, the opportunity of observing 
the growth of the modem deposits at many points all round this great 
basin — namely, the west coast of Borneo, almost trom north to south, 
several points on the east side of the Malay peninsula, and a great part 
of the east ooast of Sumatra. I have here the opportunity — and it is a 
rare one — of seeing the cutting of our oanal through some of these mo- 
dem beds, never before disturbed by the hand of man ; and I may add, 
that my knowledge of botany and natural history, though not very pro- 
found, is enough to give me the power of recording intelligibly inscrip- 
tions which the Great Author is now writing upon the new pages of the 
Tast book of geology." 

On the Genus Graptolithiu. By Jameb Hall. — The discovery of 
some remarkable forms of this genus during the progress of the Canada 
Geological Survey, has given an opportunity of extending our knowledge 
of these interesting fossil remains. Hitherto our observations on tiie 
Gra{>tolites have been directed to simple linear stripes, or to ramose 
fiffms, wliich except in branching, or, rarely, in having fbliate forms, 
differ little from the linear stripes. In a few speraes, as O. Unvit 
(Hall), and one or two other American species, there is an indication of 
more complicated structure ; but up to the present time this has remained 
of doubtful signifioanoe. The question whether these animals in their 
living state were free or attached, is one which has been discussed with- 
out result i and It would seem to be only in very recent times that 
natnralists have abandoned altogether the opinion that these bodies 
belonged to the Cephalopoda. 

In the year 1847 I published a small paper on the Oraptolites from 
the rodu of the Hudson River gioap in New Yatk, To the number 
there given, two species have since been added fenn the shales of the 
dinton group. Other species, yet unpublished, have been obtained 
from the Hudson River group ; and since the period of my publication 
in 1847, large aooesaions have been made to our knowledge of this family 
of fossil, and to the number of species then known. The nuwt im- 
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porUnt publicatbns upon this subject are, " Les Graptolit«B de BobSme," 
par J. Barrande, 1850 ; " S jnopeis of the ClaBBiflcation of British Roch, 
and Deacriptiotu of British Palieoioio Foseile," bj Rev. A. Sedgwick 
and Frederick M'Coy, 1851 ; " Oraawoaken Formation in SachBen, 
&o.," bj H. B. Oeinitz, 18S2. 

The ladii-like appendages, known in some of our American as well as 
in some European speoias, have bees regarded as evidence that the Bnimal 
in its living state was fixed ; while Mr 3. Barrande, admitting the tbrce 
of these &ots, asserts his belief that other species were &ee. It does 
not however appear probable that in a family of fossils so closel; allied 
as are all the proper Ora^toUtidte, anj such great diveraitj in mode of 
growth would exist. 

Heretofore we have been compelled to content ourselves, for the most 
part, with describing fragments of a fossil bodj, withont knowing the 
original form or oondition of the animal when living. Under aaolk cir- 
cumstances, it is not surprising that various opinions have been enter- 
tained, depending in a great measure upon the state of preservation of 
the fossils examined. The diminution in the dimensions, or perhaps we 
should rather saj in the development, of the oeliules or serrations of the 
axis towards the base, has given rise to the opinion advanced by Bar- 
rande, that the extension of the axis by growth was in that direction, 
and that these smaller cells were really in a state of increase and de- 
velopment. In opposition to this argument, we could before have 
advanced the evidence furnished by <?. hicomu, G. ninio«u», 0. teaittmt, 
G. furcatut, Q. Unuit, and others, which show that the stripes could not 
have increased in that direction. It is true that none of the species 
figured by Barrande indicate insuperable objections to this view ; though 
in the figures of G. terra (Brong.), as given by Qeinitz, the improlM~ 
bility of such a mode of growth is clearly shown. 

It is not a little remarkable that, with such additions to the number 
of species as have been made by Barrande, M'Ck>y, and Oeinitz, so few 
ramose forms have been discovered; and none, so fhr as the writer is 
aware, approaching in the perfection of this character to the American 
species. 

Maintaining as we do the above view of the subject, which is borne 
out by weU-preserred specimens of several species, we cannot admit the 
proposed separation of the Graptolites into the genera Monografint, 
Diplograpmt, and Cladograpeut, for the reason that one and the same 
species, as shown in single individuals, may be monoprionidean or 
diprionidean, or both ; and we shall see still farther objections to this 
division, as we progress, in the utter impossibility of distinguishing these 
characteristics under certain circumstances. We do not yet perceive 
sufficient reason to separate the branching forms from those supposed to 
be not branched, for it is not always possible to decide which have or 
have not been ramose among the fragments found. Moreover, there are 
such various modes of branching, that snch forms as &. ramctut present 
but little analogy with such as G. graeilU. 

Mr Geinitz introduces among the OraptoUlidece the genus Nereo- 
graptTti, to include Nereiteg, Myrianitm, ftemertites, and Sema^odia, 
Admitting the first three of these to be organic remains, which the 
writer bas elsewhere expressed his reasons for doubting, they are not 
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related iii itnictore, substance, or mode of ocouirenoe, to the Graptolites, 
at le&Bl so far B8 r^arda American species ; and the Xefaapodia a not 
a fossil body, nor the imprint of one, but simplj tbe recent trace* of a 
slug over the Buifaoe of the slates. The genus RtatriUt of Bsrrande 
has not yet boen Tecognised among American Oraptolieiileae. These 
forms are by Qeinitz united to his genus Cladograptiu, the propriety of 
which we are nnable to decide. 

The genuB OktdioUtet {Retiolitet of Barrande, 1850 ; Oraptophyllia 
of Hall, 1819) occurs among American fotms of the OrapioKtidece in a 
single species in the Clinton group of New York. A form analogous 
with the reticulated mai^^ina and straight midrib has been obtained from 
the shales of the Hudson River group in Canada, suggesting on inquiry 
as to whether the separation of this genua, on account of the reticnkited 
Btroctnre alone, can bo sustained. In the meantime we may add that 
the Canada collection sostuns the opinion already expressed, that the 
Diciyonema will form a genus of the family OraptoUUdece. The same 
ooUection has brought to light other specimens of a character so unlike 
anything heretofore described, that another very distinct genus will there- 
by be added io this family. The Canadian specimens show that the 
Graptolites are far from always being simple or merely brBnching flat- 
tened stems. 

The tbllowing diagnosis vrill express more a4«urat«ly the character of 
the genns OrvptoUthut : — 

Oenoi Qsaftolitbdb (Linn.) — jDescnjjtion.— CoraUnm or bryozoum 
flxed (free ?), compound or simple, the parts bilaterally arranged, consist- 
ing of aimple stripes or of few or many simple or Tariously bifurcating 
branches, radiating more or less regularly from a centre, and in the cor .- 
pound forms united towards their base in a continuous thin corneous mem- 
brane or disk formed by an expansion of the substance of tbe branches, 
and which in the living state may hare been in some degree gelatinous. 
Branches with a single or double scries of cellules or serratures, com- 
mnnicating with a common longitudinal canal, affixed by a slender radix 
or pedicle Irom the centre of the exterioT side. 

The fragments, either aimple or varioaaly branched, hitherto described 
as species of Oraptolithug, are for the most part to be regarded as de- 
tached portions from the entire frond. 

In the living state we may suppose those with the corneous disks and 
numerously branched itonds to have been concavo-convex (the upper 
being the concave side), or to have had the power to assume this form at 
will. In many specimens there is no evidence of a radix or point of 
attachment, and they have very much the appearance of bodies which 
may have floated free in the ocean. 

Exploration of Brittth North America. Report on Geology by Dr 
Heotob. — Fort Edmonton, Saskatchewan, January 10, 1859. — I have 
the honour to make the following report of my geological observations 
during the past season, in which is embodied only the principal results 
and general features of the country examined, the details being reserved 
for a more elaborate study and comparison than can be executed here. 
On starting from Fort Carlton on 11th of June 185S, we crossed the low 
track of prairie land which is bounded to the west by' that line of high 
ground which has been traced &om longitude 103° W. twe^ing to the 
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N.W. to meet the sontb branch of the Saakatchewui at tLe elbow, 
known as the " Coteau des Frairiei," and from that point being etm- 
tinaed to the north bisnch as the Bad Hilli and Eagle HiUs, while 
aoro«8 that rirer it reappears aa the Thickwood and White Lake Hiile. 
The average eleration of these plains above Carltou (whioh is built upon 
the fint river level, thirtj-five feet above the water) is 250 feet, or 
3125 feet above the level of the sea, and on it reata isolated portiona of 
the higher level which have Burvived the general denudation, riling as 
rounded hills from 300 to 400 feet in height, such a« Moose Hill on the 
south branch, and the two MinetonajB HiJls (Creefor Hill by itself), one 
of which is opposite to Carlton and the other to Forte k la Come. These 
plains are plentifully Btrewn with erratic blocks of all sizes, being &ag' 
ments of the rocks of the Granitic belt, which runs to N.W. from Lake 
Superior to the Arctic Sea, with others of Magnet tan limestone and boff- 
coloured quartzose rock of Silurian age, which cropa ont all along the 
weatent flank of that range. A very remarkable line of the Magneaian 
limettone boulders occurs at the distance of twenty miles above Carlton, 
crosEong the oonntrj from the Thickwood Uills in a southerly direction, 
towards the Moose HiUs on the south brauoh. This limasl«ne contains 
the same indistinct fossiliferons markuigs as that at the Stoney Hill be- 
hind Fort Oarry. Some of these masses are of immense size, being 
made up of portions of several beds which only loosely cohere to form the 
block. They are all Bub-ai^ular, without any glacial markingsi, 
although some have their sides highly polished and smoothed from the 
buffalo rubbing against them. One of these blocks was metuored, and 
computed to be 140 tons. The nearest known point where this Lmestone 
occurs in gitw, from whence these blocks may liave been derived, is 170 
miles distant to N.E. Disregarding, for the sake of clearness, the order in 
which the country was examined, I now giTe at once an account of the 
wfaole " drift " phenomena observed. As we travelled to the west, the 
drift was found to preserve the same mineral character of variable pro- 
portions of sand and clay, having boulders interspersed, but chiefly with 
the clay predominating. The boulders, however, deereose in size, and 
those of limestone become very rare as the higher plains are gained. At 
Fort Edmonton, for instance, I found it difficult last winter to procure 
fragments with whioh io make lime for medicinal purposes, although the 
river bed is strewn with those of other rocks. Its depth also becomes 
much less, forming only a saperfloial covering to older strata, nhen 
observed in the river sections to the west of the Eagle Hills. As we ap- 
proached the Rocky Mountains it quite disappears from the table-lands, 
and is only to be found in depressions of the plain through which streams 
run ; and even the existence of true drift in these places is rendered 
doubtful, owing to the prevalence of mora recent deposite, which have 
been formed of its rearranged materials. At the altitude of 4000 feet 
above the sea, and at the distance of flfty miles from the mountains, 
there however occurs a very eitraordinary group of blocks of granite, 
resting upon a high plateau, formed of sandstone strata, to be afterwards 
mentioned. These blocks are of great size, one having been estimated to 
weigh 250 tons. Although lying miles apart, they seem to consist of the 
same rock — viz, , a mixture of quartz with red felspar, the latter predomi- 
nating, with only faint traces of mica diieeminated in very minute flakes. 
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No granitis rocka bare been met with on this Bide of the vatenhed of the 
mouutainB, and it is Dot probable that anj siuh exiat, at least between 
the two branche* of the Saakatohewan. Tbeae blocki pieaent nuooth 
Bnr&eee, 'although in general they are tbomlxudal in form. Some aie 
ORLoked into several pieces, which are qaite detached, bat have eTidentl7 
at one time fbrined jwrt of a whole. If these bloolu were deriTed Irom 
the granitic belt to the east, as I believe all the other boulders on the 
pl^OB to hare been, then thej must have travelled at least from 400 to 
ioO miles. From the fact, however, that the; are almost on the westfirn 
verge of the drift deposit, and that the boulders imbedded were found a» 
a rule to diminish in siie in that direction, it msj be that the presence 
of these large blocka ie doe to ver; different agencies, difierent at leaat 
in the time of their oconrrNice. Close in, along the base of the moun-^ 
taiae, neither on the high plateaus nor in the profound valleys by which 
th^e are travened was there observed anj traces of the drift, or its 
dispersed erratics. Within the outer range of the mountains, which are 
oomparativelj low, and wooded to their summit, the valleys arc occnpied 
by immense deposits of rounded shingle, composed of fragments of the 
Tarioti* rocks which have been found to compose the mountains. This 
shingle, which in some places is loose, and mixed with a large proportion 
of sand and gravel, in others is cemented b; calcareous matter into a 
solid conglomerate. It fills up the valleys not only along the edge of the 
mountains, but also right into their interior, forming beantifullj marked 
terrace levels along the streams. This is well exhibited on the north 
branch of the Saskatchewan, where these deposits skirt it« wide valleys 
for nearly seventy miles of its course through the monntains, expanding 
where it widens so as to form extensive plains, as at the Kootonie plain, 
and always affording a margin of level ground along the river, rendering 
the road very practicable. Towards the upper ends of the valleys the 
calcareous matter of these deposits so increases as tc replace altogether 
the shingle, when it becomes a fine gritty calcareous mud, of glistening 
whiteness. This same deposit has a much larger development in the 
vaU«ys on the west side of the watershed, forming terrace levels in exactly 
the same manner, I observed no shingle beds with it there, however, — 
these apparently being replaced by fine sand and gravel. In the valley of 
Bow River, there is much less of this calcareoos matter in the deposit, it 
having more of a loose sandy nature, and except at the entrance to the 
valley in the neighbourhood of the Bow Fort, rarely exhibiting the ter- 
race leveb. In the smaller gorges, where streams come down from the. 
mountains, it is replaced by on angular "breccia," of which patches 
cling in the most aingolar positions. This latter deposit is most likely 
of the nature of glacier moraines, although it is found where no glacier 
occurs anywhere in the neighbourhood, I found, however, that the 
glaciers in the chain had at one time extended a considerable degree 
beyond their present limits, and therefore, at that time they possibly 
may have existed in portions of the monntains where now there are none. 
The terrace deposits seem to reach pretty nearly the same sltitnde in 
different parts of the mountains — viz., about the height of 1000 feet 
above the level of the plains at their eastern base. I found that, in 
crossing the different heights of land, the easiness of the pass oorre- 
sponded with the degree to which these deposits had remained ontouched, 
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owing to pecoluuitiei In the form of the vallejB. In tlie case of evety 
height of Uud, whether of those examined bj Captain PoUiear or hj 
mjadf, with the single exception' of the Vermilion Fasa, the slope is 
gndnal io the east, bat to the west the descent is with eztremfl' rapidity. 
This arises &om these deposits having being scooped ont close up to the 
lockj nncleiu of the height of land, bj currents acting from the western. 
lide of the chain, while on the east the erosion has been mooh more 
feeble. How mnch this ma; depend on the difference between the width 
of the Tallejs which pass through the flanking chains on the east side of 
tiie height of land from those on the west I am not prepared to saj, until 
the nature of the connbrr to the west has been ascertained. Currents 
acting on the chain while submerged, would of coarse be greatlj modified 
in their action b; any such differences. Respecting the age of these de- 
posits I am in donbt. They extend towards the east along the river val- 
leys — at least shingle deposits of the same nature are foond at a consider- 
able distance from the monntains, in the valleys of the north and sonth 
branches, and of the Red Deer Biver. Its relations to the drift have not 
been distinctly ascertained, as the boulders which mark its presence aro 
only in that district of country foond on ronnded knolls away from the 
rivers. — Papert relative to the American Exploration, lSd9. 
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On Gebel Haurdn, its adjacent Districts, and the Eastern 
Desert of Syria, with Remarks on their Geography and 
Geology* By JoHN HoGQ, M.A., F.E.S., F.L.S., Ac. 

The Rev. J. L. Porter, M.A., F.R.Q.S., being for several 
years a resident missionary in Dama^acua, took the opportunity 
in February 1853 of visiting the Lejah and the Hauriln ; and 
he gave to the world a very interesting account of the same in 
his amusing work, entitled, " Five Years in Damascus ;" which 
was published two years afterwards. In the spring of 1857, 
my friend, Mr Cyril Graham of Trinity College, Cambridge, 
became acquainted with Mr Porter in Syria, and having heard 
much from him respecting the Hauran, he resolved to go and 
explore it. Accordingly, in the summer of that same year, 
Mr Graham travelled through it. But, since that remarkable 
region is already known by the able descriptions of Porter, 
Buckingham, Burckhardt, and Seetzen, it will be unnecessary 
for me to add any particular account of it, except a short notice 
of its geology. That portion itself chiefly comprised, under 
the Arabic name of the Hauran, the Auranitis of the Greeks, 
will, in Mr Graham's words, — " Ever claim the most solemn 

* This paper wm In part re&d to the Oeograpblcal Section of the Brltieli 
AMOClMion, aX the meeting held Id Aberdeen, on September IB, 1869. 
NSW BBRIES. VOL. XI. NO. II. APKIL 1860. X 
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interest, being the old Land of Baehan (of wKich Batanaea of 
the Komans was a part), the country of that moat remarkable 
people, the ' Repbalm,' who occupied this land long before 
Abraham crossed the Desert, and among whom, in later times, 
Og, the king of Bashan, was one of the greatest chiefs."" Mr 
Graham states, at the present day, the Druzes, who are of the 
same stock as those in the Lebanon, " are the settled inhabi- 
tants of Bashan. They live in the very cities out of which, 
more than 3000 years ago, the Rephaim were expelled, through 
the help of God, by the victorious Israelites." He much 
esteems them for their great kindness and hospitality ; and he 
reckons the entire number of the men only who dwell in the 
Hauriin at 70OO. 

But other portions, lying mostly to the east and north of Ge- 
bel HanHm, as they were unvisited before the year 1857 by 
modem European travellers, and were only imperfectly known 
by the rough descriptions afforded by Arab guides, shall now 
be briefly noticed. And I may mention that, as Mr Porter 
had in the year 1854 kindly favoured me with the unpublished 
Greek inscriptions, which he had copied in his tour through the 
Haui^n, and which I edited in the Transactions of the Royal 
Society of Literature in the following year ; so Mr Graham 
very handsomely intrusted me last year with the publication 
of about forty more Greek inscriptions, which he met with in 
that country, and which have appeared only a few weeks ago 
in this year's Part of the Transactions of the same Society. 
They are also accompanied with some notes, which I have in- 
corporated in the present communication. 

Mr Graham passed from Shuhba, at the south-eastern border 
of the Lejah (Trachonitis), through Wadi Nimreh {i.e. 'Valley 
of the Fanthress') and several ancient towns, the most consider- 
able of which "was Malkyeh," near the edge of the Desert. 
" On the wall," he says, " of a public building there, I found 
a Greek inscription, from which it appears the Greek name 
was likewise ' Malkaia,' " or probably Malcova. The word on 
the inscription itself, according to Mr Graham's transcript, 

* S«e Mr GrsliBro'B " ExpIoratioDS in tha Deiertof the HaurSn, and in tba 
Aodent Land or Bashan," p. S28, in the Jonrnal of the Ko^al Oet^raphical 
Sodet;, toI. iiviii. Loud. 18S9. 
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looks more like MAAKOTHNOT, " of aa inhabitant of Ual- 
cova." Ab yet, however, I have not been able to find anch a 
name tn any work on ancient geography. 

Proceeding to the eaet, Mr Graham came to the BOHthern 
extremity of the Safah, from which the chain named Tell- 
e' Safah* rises. It is an insulated volcanic district, which is 
elevated above the Desert. Here were found inBcriptions in 
an unknown Shemitic character, accompanied with represen- 
tations of palm-trees and other figures roughly cut in large 
blocks of basalt. On the east side of the Safah were some 
ruins of towns, similar to the ancient cities of Bashan, though 
remaining in a less perfect condition. The hills rising from 
the Safah are described as at distances which vary from four 
to ten miles from the border. 

Continuing in a south-easterly course, the traveller crossed 
a tract of country called £1 Harrah, which Mr Graham says 
is probably derived from Harr, "heat." Now, the word Harr, 
I find, is etill more indicative of the actual Tiature of that dis- 
trict, inasmuch as it strictly means, " heat reflected from the 
ground." This entire tract is thought to extend five days' 
journey in length, and perhaps a day and a quarter's journey 
in width. At length he came to a wadi, known as El Warran 
(The Lizard), where were more ruins and Shemitic inscriptions. 
Turning westward, he passed close to Tell Ozda, a solitary 
hill on the east of Tell-e' Nemareh (The Hill of the Panthers), 
and then entered a broad wadi. Indeed, at this latter spot, 
Mr Graham " found the greatest number of inscriptions 
on the basalt stones that he had met with anywhere." The 
characters of these Shemitic inscriptions, he thinks " most 
nearly approach to those of the Himyaritic ;" and he states 
that they are to appear in the Transactions of the Royal 
Asiatic Society. It was at first supposed, and in fact Mr 
Porter in his letter to me from Damascus, in January 1858, 
announcing the discovery of these remarkable inscriptions, 
mentioned expressly that they resembled the Sinaic inserip- 



* See an Explanation for tbui writing E' 8af«h, in note. p. 184, vol, iKiii. 
Rdinburgh Nsw Pbilowphieal Journal, to m; former Msinoir on tbe Geographj 
and Geulogj of the Sinaic districts. 
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tiona, bat I think there is nothing to warrant such concla- 
sions. 

Mr Qraham obaerres, " The absence of all Greek inscrip- 
tione," except four found at Nem&reli, " seems to argue that 
this conntr; (i.e., I suppose the whole of it) never came under 
the domioion of the Qreeks," or of the Komans ; and he adds, 
*' whether this country once was tributary to Phoenicia, or 
whether we have on these stones inscriptions of a far earlier 
period — traces perhaps left by the old Reph&im themselves, 
who first occupied this land, — is at present mere matter for 
speculation,"* 

In the centre of this broad wadi, or river-bed, is E'Nem&reh, 
where, on a high mound, are situated some ancient buildings. 
** These, again, closely resembled those old houses of Bashan, 
with the beams of atone, and doors still perfect." 

E'Nem^h appears to me to derive its- name from a female 
saint, whose shrine is thei-e, and who is called by the Arabs 
" Nimreh bint e* Nimur," which means, " panthress, daughter 
of panthers." It would be entremely interesting if we could 
trace this saint, or goddess, who has been for long venerated 
by the Arabs, to the worship of the ancient Phoenicians ; for it 
seems not improbable that this "Panthress" might bear an 
allusion to the great Phceuician deity, Ashtoreth, who was 
identical with Astarte, whom the best Grecian authorities ac- 
counted no other than Diana, the goddess of hunting ; and 
indeed, at an early period, most of the Syrian races, as well 
as the Arabians, previous to the age of Mahomet, worshipped 
the famous goddess Ashtoreth. This suggestion may hereafter 
be more fully investigated, when the unknown oriental in- 
scriptions which are so numerous near Nem4reh shall have 
been interpreted. 

From the ruins of E'Nem^h — Mr Graham being unable to 
explore tlie desert any further to the east, which he describes 
as "a vast plain boonded only by the horizon, and which 
reaches, it seems, without a single break to the Euphrates" — ■ 
returned to Shuhba, near the northern base of Gebel HauHin. 

He then visited the ruins of several towns situated on the 
east and south of the Gebel HaiuSn range, being much of it new 
* Joiuual of the Roytl Oeognphical Society, vol, zxTili. p. 211. 



Dcinz.SDv Google 



Ecutem Disirusta of Syria. 177 

coootry, name]; Niioreh, an old towa built od a hill just above 
the Wadi Nimreh ; there he noticed a Roman temple, but not 
any inscription ; also EBhennef, Bus^, Sali, and Sehwet £1 
Khudr. The first, or Bshennef, " is beautifully situated on 
the borders of a wild glen which leads into the great plain 
below." He thinks that Bshennef must have been a place of 
much importance, not only judging from the hoose-doorS) 
which were more than usually ornamented, but also from a 
beautiful temple which he saw there. 

The second — whose name Busfln has no connection, as one 
might naturally suppose, with that of Basan or Bashan, but it 
is thought to be abbreviated from Abu Sku, or " Father ^n" 
— is a large town, " its streets are very regularly built, its 
stone houses perfect, and it commands an extensive view of the 
desert." 

The third, Saleh, or Sali, is " another very large town on 
the mountain," and possesses many fine springs, to which 
the Arabs briug their flocks and camels to drink. Sehwet 
El Khoudr (or St George) was, I believe, first visited by 
Burckhardt. This portion of Bashan Mr Graham describes 
as " very beautiful," and covered with forests of oak. Below 
the picturesque and conical peak El Kuleib (" the little 
heart") lies on the soath the ancient city named Kufr — "the 
town gates of which, composed of two large slabs of stone nearly 
9 feet high and a foot or more in thickness, are still standing 
uninjured." Afineh, Hejmar, and Art, possessed notfaiug 
remarkable. 

From Bozrah, now called Busrah, Mr Graham went south, 
and passed through several remains of ancient cities, and was 
fortunate in reaching the extensive ruins of Um £1 JemM, 
considered most probably the Beth Gamul of Scripture. I 
will not here describe these places, as they are beyond the 
proposed bounds of the present communication. Afterwards 
he came to Orman, which had been identified by Burckhardt, 
from some Greek inscriptions which he had found there, aa 
" Philippopolis," a city founded by the B«man Emperor Philip, 
who was a native of Busrah in this portion of Syria, which is 
often styled in ancieot authors Arabia. Proceeding thence 
eastward, he arrived at a still more important place, named 
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Mal&h, the former name of which he could aot determine, and 
following an ancient road, he made Deir E* Naerani, eignifj- 
ing " CoDYent of the Christians," the limit of his excnrsion to 
the eastern desert. 

This enterprising traveller " has no doubt that the towns in 
this country, like those of Bashan, are of the highest anti- 
quity," and that these were " the cities of the giant Hephaim." 
This people being naturally of a gigantic size ; the word 
"Rephaim," which strictly meant the Nation, was used in 
time to signify any giants; and it has sometimes created, aa 
he observes, a " confusion in our translation of the Old Testa- 
ment." In the third chapter of Deuteronomy, T. 11, oar version 
has translated that Og was " of the remnant of giantay" and 
not, as is clearly more correct to read, " of the remnant of 
the Mephaim,^^ "ha Rephaim" being the original in the 
Hebrew text. So the Septnagint translation has in the same 
verse, ruy 'Papati, and the Alexandrine, rai> 'Pafaiif ; but the 
Latin Vulgate makes the like mistake as the English Bible, 
in rendering it "gigantum." At a later period the Romans 
colonized, enlarged, and beautified most of those strong and 
" walled cities" wliich are still remaining in good preservation, 
although long ago abandoned and uninhabited; they thus 
prove, in a remarkable manner, the fulfilment of Jeremiah's 
prophecy, '■ The spoiler shall come upon every city, and no 
city shall escape ;" and " the cities thereof shall be desolate 
without any to dwell therein." 

Next, I will more particularly describe the region to 
which I am referring, and then add a few notes on the 
chief geographical and geological features of the portion 
of Syria or Northern Palestine included in it. The re- 
gion comprises a district from Busrah about 36° 26' 45' to 
37° 46' nearly longitude east from Greenwich, and from Salk- 
had and E' Deir south of Busrah, about 32° Sty, to nearly the 
supposed centre of Bahret Hijaneh, the southernmost of the 
three lakes in the territory of Damascus, in 33° 20' north l&ti- - 
tude. And I may here remark, that the most recent maps of 
Syria do not agree as to the exact positions of Damascus and 
Busrah ; for in Mr Porter's ^r«( map, which I had the pleasure 
of communicating to the Royal Gfeographieal Society in Novem- 
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ber 1865, which is moat neatly engraved by Mr Arrowsmith, 
and published in the 26th volume of their " Journal," 
Damascus is placed in jnst about 36° 17' 15' east lon^tude, 
and in 33° 31' 15* nearly north latitude, whilst Busrab is laid 
down in about 36° 26' 35* east longitude, and in 32° 32' 20" 
north latitude ; and the same positions appear to be given in 
the small map which accompanies Mr C. Graham's paper in 
volume xxix. of the Journal of the Geographical Society, which 
is only just published. But in the map by Henry Kiepert, 
engraved in Mr Porter's " Handbook of Syria," published in 
1858, the city of Damascus is laid down in 36° 16" 40" east 
longitude, and in 33° 31' 40" north latitude ; hut Buarab is 
placed in 36° 22' 30' east longitude, and in north latitude 32° 
31' 40" ; thus giving a difference nearly as to Damascus of 
35* of longitude and 25" of latitude ; and about a difference as 
to Busrah of 4' 5* of longitude, and of 40" of latitude.* My 
map I have drawn on a scale dglU timet larger than that of 
Mr 0. Graham's map so neatly executed by Mr Arrowsmith. 

In the left hand, or north-west comer, appears a small part 
of the territory of Damascus called Wadi El Ajam, or the 
valley of the Awaj — the ancient river Pbarpar which runs 
into the lake Hij^eh at its north point, and whose waters are 
there mixed with those of the Liwa in tbo rainy season, 
which enters the lake at its southern extremity, descending 
from its sources near Nimreh at the northern roots of Gebel 
Haui^n. The exact size and borders of this lake are as yet 
undetermined, but it is thought to be between five and six 
miles in length, and four or five in breadth. 

Then succeeds the Lejab, the former Trachonitis of the 
Komans and the Argob of the Bible ; this territory skirts the 
western side of Gebel Haur^, west of Suweideh to the Wadi 
Zedy, or a little further south, and at a short distance from 

• Prom Tan de Velde's " Map of the Holy Lwia," publiihefl Bt Goths in 
1S68, 1 make Damaicui to be placed in jiut abont 3S° 16' iV east longitude, 
and 33° 31' 30" earth latitude ; and Busrah, 36° 26' 35" longitude, and 32° 29' 
V latitude ; — but in hii explanatory book, he wrltea the positions respectiraly 
as— DamaBCUS (Castle) 36° IS' 30" longitude, and 33° 31' 20" latitude; and 
Basrah, according to Porter, 36° 26' 30" longitude, and 32° 29' 10" latitude; 
and according to Arrowsmith, 36° 27' 15' longitude, and 32° 36' 30" lati- 
tude. 
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Biurah the Boathem corner of the Hant^, the former Auranitia, 
and ft iHxi?iace of the Scriptaral Bashan, intervenes. The 
ezteoBire and chiefly moontainoaB district from about Salkhad 
on the south to Tell EI Asfar on the north, is the present 
Bathanyeh, and the Batantea of the Komana, which formed 
another province of the ancient kingdom of Bashan. Of this, 
from about A;Qn to near Shnka extends the fine range of 
lofty hilla called Oebel Hatu^, and Gebel E' Druz— the 
mountain Alaadamue of Ptolemy. On the eaat and north of 
this a vast plain stretches oat ; that portion of it on the east 
being of vast extent, is called £1 Harrah, belon^g in former 
times to what was generally named the Great or Arabian 
Desert, whilst the other portion on the north is broken by the 
hille E' Tellul, and the still higher ridges of E' Safah. The 
north and far east of the latter are desert regions at present 
unknown and uuTisited by any modem European traveller. 

The geology of these distncts is bat little made out ; and 
the remarks which I now briefly present are mostly taken 
from the accurate accounts of Messrs Burckhardt, Porter, and 
Graham. 

The south-eastern extremity of "Wadi El Ajam, a part of 
the territory of Damascus, with the Lake or Bahret Hijtlneh 
on the east, is an extensive level, and the river Awaj or 
Pharpar flows through alluvial and diluvial beds, which inter- 
vene between the parallel lines of dark bills, Gebel El Aswad 
and Gebel Mania. The white chalk, or marl, or limestone 
formation filled with fossils, terminates a little north of them ; 
for Gebel El Aswad, or the " Black Mount," affords the 
quarries from which are taken the black paving stones used 
in Damascus. Also, Gebel Mania is characterised as " dark 
and bare" in aspect, its most lofty point being a truncated, 
cone-shaped peak. From that spot the volcanic rock and 
basaltic boulders succeed to the east and south, and prevail 
over a vastly extended district. In fact, from thence to the 
northern slopes of the Haui^ range, the country presents a 
fine but somewhat undulating plain, about twenty-five miles 
long. At the north of the Wadi Liwa commences that re- 
markable region now known as the Lejah, answering to the 
Argob of the Bible, and the Trachonitis of the Komans, both 
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of which aamea denote its physical character, in meaning 
the rough, stony, or a mass of atones. The southern portion 
of it runs down iq a narrow strip along the entire western 
base of Gebel Haurin to about Busrah, the former Bostra, to 
which city, according to Ensebius, it extended. For nearly 
half this length from the north, the Wadi Liwa runs towards 
its eaetem boundary. Through this valley, which is about 
forty-five feet in depth, having its banks broken and rocky, 
a considerable stream flows in the rainy season, and then 
makes the Bahret Hij&neh a large lake, which in summer ia 
only a morass covered with reeds. South of the lake a broad 
plain stretches out to the lofty Tell Khaledyeb, on the sum- 
mit of which are some ruins. Parts of the plain appear to 
have been divided into fields by stone fences, the stones having 
been gathered together ; and more towards the Liwa are many 
towns, half miDoas and quite deserted ; the walls of the houses 
having been built of black basalt of vast thickness. The 
ground thence forms a gradual slope to the heights at Shuka, 
which constitute the northern slopes of Oebel Haurfln. Near 
Bit the soil is fertile ; the district is inhabited and cultivated ; 
being bare of trees, and monotonous in aspect, it exhibits the 
basaltic rock cropping out in places, and large black frag- 
ments and broken masses lying thinly on the surface. " In a 
geological point of view," says Mr Porter, " the Lejah is the 
most wonderful district 1 have ever seen." As viewed " from 
Hit," it " resembles a lake agitated by a strong wind ; and any 
one who has seen Loch Lomond while a winter tempest swept 
over it, and the troubled waters assumed the gloomy hue of 
the clouded heavens, may form some idea of the appearance 
of the Lejah as seen from" there. From its eastern border 
stretches out a broad plain as far as the eye can see. Only a 
few of those singular conical mounds, or hills, called Tells, 
are visible within the Lejah ; one. Tell Amara, is about 300 
feet high ; another, Tell Sumeid, though not so lofty, is nearer 
to Shuhba, whilst Tell Shuhba itself is an extinct crater. 
Burckhardt has named the centre of this region " the Inner 
Lejah," where the black rocks are higher, and the ground 
itself is more broken. 
Thence succeeds the Greek province of Atuanitis to the 

MEW SESIBS. VOL, XJ. KO. II. — APEIl 1860, T_, 
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west of Suweideh, ami reaching as far as Bostra, ita sontlierD 
border may be taken nearly in a line parallel with Wadi 
Z^y. The boundaries of these provinces appear to have 
Turied at different times ; and in fact to define them with 
geographical accuracy isi I think, a rery difficult task. 

The Haoiin, so named both in Hebrew and in Arabic, 
was a portion of the ancient kingdom of Bashan, and in ita 
general appearance is an in>mense and fertile plain, bnt 
broken by many Tells of a cone shape. The ground is con- 
sidered aa the most fertile in Syria, and is covered with cnlti- 
vated fields and inhabited villages. Where any water is 
present, and after the rainy season, mnch of the plain is green 
with rich grass. Many mined cities are also met with. They 
are built like those in the Lejah, of black basalt ; and, as 
Mr Graham says, since " all the plain of the Hanr^ is desti- 
tute of trees, there is nothing to relieve the gloom of these 
black towns." And according to Mr Porter, the plain of the 
HaniSn stretches ont to the horizon ; its soil is deep, black, 
and loamy, in general free from stones and gravel, thongh 
arotmd the base of tbe little Tells lie fragments of porous lava 
accompanied with rock of a firmer testure. 

On the east side of the Lejah and the HaurtLn there ex- 
tends for a considerable distance nearly N. and S. the ancient 
province of Batanea — which is only the Komanized form of 
the word Bashan — and now called by the natives Ard El 
Bathanyeh — i.e., the district of Bathanyeh. It would seem to 
range from Salkhad on the south, to Tells Khaledyeh and 
Asfar on the north, its mean breadth being perhaps about 
twelve or thirteen miles. Here the beautiful range of hills, 
Gebel Haur^n, extends its picturesque form for about thirty 
miles, the central plateau of which ia, according to Russegger, 
2500 Paris feet, or 2670 English feet above the sea. The 
same traveller estimates its highest point at 6400 English 
feet. Of this range two conical peaks are the most conspi- 
cuous — Abu Tumeis, or " Father Tumeis," on the north, near 
to Shuhba ; and the second, El Kuleib, or " the Little Heart," 
above Kufr, ralaes its graceful and cordiform or cordate 
summit. They both present very prominent objects in the 
landscape. The eastern face of this latter cone is stated by 
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Mr Porter to be " naked, and of a duaty red colour, as if 
covered with a thick Btratum of aehes ; on all the other sides it 
is clothed with oak forestB. It is probably an old crater." He 
also says it is " the highest peak of Gebel Hanr^." This, 
then, is worthy to be considered " as the Hill of Easan, (aa) 
God's hill, even an high hill, as the Hill of Basau." Then 
Hebiin is conspicuous on the souths being " situated on the 
summit of a mountain ridge, which equals, if it does not sur- 
pass, in altitude any of the peaks south of the Kuleib." Id this 
part of Bathanyeh, Mr Graham writes,* "one after another, 
the narrow green valleys opened before me, as I crossed the 
mountain chain ; and here began the forests of oak which are 
so often mentioned in the sacred writings, but which now 
only exist in a small portion of Bashan." The " green val- 
leys" here named, without doubt formerly constituted some 
of the rich pastures in which were fed the famous flocks and 
herds — the "rams, lambs, goats, bullocks, all of them," being 
called in Scripture " failings of Bashan." 

Since there are no British species of oak found in that part 
of the Holy Land, and since Mr Graham expressly writes 
that " the acorns of the Bashan oaks are immensely large," 
there can, I think, be no doubt hut the chief oak there grow- 
ing is the " Valani Oak," or Quercus ^gilopa, which receives 
that appellation par excellence of its large acorns — Valani 
being the Greek word BaXnw (B being pronounced V in modem 
Greek), signifying acorns. So Mr Graham adds, "There is 
likewise a general name for all oaks — Balfiteh, or 'Acorn- 
Tree ;' Balfit, meaning an ' acorn.' " From this Arabic word, 
then, the name of the evergreen species, Quercue Ballota, is 
clearly taken. The Qaercua J/&r, called "Sindy^" in Arabic, 
is also there indigenous, together with, most likely, the 
Quercue cocdfera, whose leaves are prickly and evergreen ; 
and perhaps the Qtwrctw Cerris may be also present But 
I apprehend the true species alluded to as the " Oak of 
Bashan" is the Quercus jEgilopa., which grows to a goodly- 
sized tree, and which Isaiah names together with " the cedar 
of Lebanon, that is high and lifted up." This subject I have 
thought worthy of thus being somewhat dwelt on, because to 

• Journal Roys! Geogrsphical Society, toI, jitUI. p. 245. 
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all of OS nftUves of Britain, " the oak" from the forest on the 
Koleib (or the " lAttle Hearf^ of Baehan reminds us of onr 
" Heart of Oak" iudigenons in our oim foreBta and hills. 

Mr Porter thos describes the general outline of Crebel 
Hanr&n, — from the north, " from Tell Ahu Tnmeis, the moon- 
tain chain preserves an almost uniform altitode" (which Rus- 
segger t«rms a plateau) " to Tell Koleib. From this latter 
point it slopes down gradnallj to Salkhad. The whole of the 
loftier portion is clothed frith oak forests, and the sceoer; is 
rich and varied, with bold precipices, deep ravines, and pic- 
tnresqoe vales. Soath of the Knleib the chain branches, or 
rather is divided by a wadi, which extends from near the 
eastern base of that peak to (about three miles) west of Salk- 
had. The eastern portion is, toward the south, destitote of 
trees, but is nearly all capable of coltivation in patches and 
terraces, where the loose stones are gathered off the soil." 
" The northern slopes are of a different character. There 
the gentle declivities are only dirersiEed with little naked 
conical hills, but the extreme richness of the soil amply com- 
pensates for these defects." 

I believe the entire range of Haudin is of the volcanic rock, 
though there may possibly be limestone in places associated 
with it, but which I think no one has yet detected. And 
probably it is to the volcanic action, which at an early period 
must have been so powerfol and so general in this district, 
that the prophet Nahum alludes, when he says, — " Bashaa Ian- 
guisheth." ..." The mountains quake at him and the 
hills melt, and the earth is burned at his presence." . . . 
" His fury is poured out like fire, and the rocks are thrown 
down by him." 

Bnrckhardt has called this volcanic rock, basalt, black-stone, 
black trap, and tnfwacke. The previous traveller, Seetzen, 
entitles it basalt.* This black-stone being very heavy, many 
considered that moch iron was contained in it ; and at Salk- 
had, the ancient Salcah, Burckhardt writes, the Tell or " hill 
upon which the castle stands, consists of alternate layers of 
the common black tufwacke of the country, and of a very 

* Future iniestlgaUona must determine whtkt thess rocks reallj an, — tuff, 
lava, ecorite, tracbjte, doleiita, trap, or other igneoos products. 
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porous, deep-red, and often rose-coloured pumice-BtoDe. In 
some cayetns fonued of the latter, saltpetre collects in great 
quantities." On a farther examination of the remarkable Telia 
so frequent in this region, I am satisfied more will be proved 
to he of igneous origin. Mr Porter ascended one on the north- 
west side of Ahu Tumeia, near Shuhba. He describes bis 
" ascent, though not long," to have been " difficult and toil- 
some, owing to the deep coating of small black stones, inter- 
mixed with porous lava, and light tinkling cinders, with which 
the whole bill-side is covered." . . , "On the western side 
of the hill," he foimd a " large, deep, bowl-shaped cavity, 
with the jagged upheaved rocks forming a rim all round, and 
the whole exterior and interior coated with the debris of former 
eruptions." He says, he " had seen several craters heforci 
but none so distinctly-marked as this." 

And again, on ascending to the castle at Salkhad, which is 
" situated on the summit of a conical hill, from 300 to 400 
feet above the city," he saw that it had at one time been " the 
crater of a volcano," and that " its sides are still in many 
places covered with light cinders, and blocks of lava, similar 
to those on Tell Shuhba." " The whole country," he adds, 
from Salkhad, " as far as the eye can see, is volcanic. All 
the stones that are strewn over the soil are porous trap, and 
the rock that occasionally crops up is of the same kind." At 
the extremity of the province of Auranitis, the ancient city of 
Busrah, and the former capital thereof, is " situated in a plain," 
now deserted, but " of unrivalled fertility," as I have wit- 
nessed in many volcanic districts, such as the plains below 
Vesuvius and Etna ; and it produced, from " the richness 
of its soil," not only an abundance of excellent com, but 
also of oil and wine. On many of its ancient coins is seen a 
bunch of grapes, in allusion to the excellence of its wine, as well 
as to its name in Greek Biorga, the word Bir^t signifying " a 
bunch of grapes ;" and by a transposition of letters becomes 
BjffTfii or Bostra. 

Now, " Bashan (has) shaken off ita fruits." ..." The 
vine is dried up ;" . , . and " even all the trees of the 
field are withered." " Of the vineyards for which Bozrah 
was celebrated," and to whose " wine-press" allusion is made 
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in leaiah (Ixiii. 3), Borckliardt distinctly records, "nob a 
vestige remains ;" and the very city itself, with its vast mina, 
has *' become a desolation, & reproach, (and) a waste." 

Saltpetre ia a mineral found in this part of the Hanran ; 
but it ia perhaps more abundant in the Lejah, both in the 
carems of the black volcanic stone and in the soil from 
amongst the rained honses. Among some of the Tells in the 
comer of the Lejah, near the Testera roots of the Hanrin 
range, Burckhardt discovered not only much pamiee-stone, bat 
also poroDS tufa. 

From a tower in Basrah, Mr Porter describes the country 
on the south and south-east as a plain, " extending to the 
horizon, unbroken by hill or mountain, and the soil" to be 
apparently, like that on the north, " rich and fertile." But 
the road from Busrah towards Salkhad gradually rises with a 
gentle ascent, and after about three miles, near Bard, the as- 
pect of the country changes to a savage and bare appearance, 
with quantities of stones, and becomes broken and undulating, 
with ragged Tells here and there. 

Beneath the Castle-hill of -Salkhad, the eastern ridge of the 
Gebel HaoitUi, as Mr Porter says, " sinks down into a plain. 
Due south, there is a slight depression in the plain, with a 
gentle swell on each side, running as far as the eye can see, in 
a straight line." " To the south-east, an ancient road runs 
across the fine plain, passing the bases" of two Tells ; it 
extends, according to the Arab guide, to the Euphrates and 
BasBora. The plain likewise stretched out far away to the 
east. 

To the north and north-east the great plain. El Harrah, of 
which I have already spoken, extends. Mr Graham believes 
this strip of desert to be five days' journey in length, which, 
taking a day's journey at 30 miles, would make 150 miles to 
the east, and a day, or a day and a halTs, or 30 to 46 miles, in 
breadth, from north to south. " The whole plain is covered with 
innumerable stones, rounded like boulders, but all of basalt;" 
and these lie " so closely together, that the dromedaries coald 
hardly make their way across them." A continuation of the 
ancient road seen at Malah and Deir E' Nazrani led entirely 
through this strip, and is supposed to lead through the Great 
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Desert straigbt to Palmyra. The road was unpaved, and " all 
the atonea had been carefully picked out and piled up againet 
the side, so that a fine wide apace -was left for the road." 

All the ruins and ancient buildings were composed of the 
same basaltic atone. And so were the " thousands of stones" 
bearing the nide figures of animals, and the numerous inscrip- 
tions in the unknown characters. All this district presented 
nothing but deaolation, — no living creatures, no trees, and no 
shrubs. None of the four Tells, Nemareh, Ozda, Midueh, or 
Jerid, which MrGraham saw, exhibited any traces of an extinct 
crater — at least he makes no mention of any such phenomenon ; 
consequently, the craters in Gebel Haur^n on the west, and 
most likely others in the range of the Safah on the north, 
must hare been the centres of the former volcanic action over 
this extensive plain, and the sources Irom whence the innumer- 
able atones of black basalt have been derived. Nor does he 
particularly state what the nature of the rock may be under 
the surface of El Harrah, whether volcanic, or limestone, or 
sandstone. I cannot, however, but think that a portion of this 
desert must exhibit — perhaps, indeed, in that part lying more to 
the easl^— traces of the limestones belonging to the cretaceous 
series, which, as I explained in my former Memoir on the Desert 
of Sinai, &c., which I read at the Meeting of the British 
Association at Birmingham inl849, extended through El Nejd, 
a district of the Great Arabian Desert, to the north and east 
beyond Petra. Mr Graham only once describes a white stone, 
which moat probably belongs to that series. The town called 
Kharbet El Beida, meaning " the white ruin," situated to the 
south-east of E' Safah, was built entirely of white atone. 

He writes, " The region E' Safah, from which the chain 
rises, which is called Tellul e' Safahj has, I suppose, few paral- 
lels." This chain constitutes a range more than twentymiles 
long, "having nineteen distinct peaks; the highest of them 
may be about 600 feet above the level of the plain." It is a 
volcanic district, or rather a "volcanic island rising abruptly 
out of the desert. Its breadth is in some places 15 miles. 
The appearanoe it presents internally is moat remarkable. 
If we imagine a vast quantity of molten metal to be confined 
in some vessel, and its surface violently agitated by some 
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powerful agent, and, while ia that state, suppose the mass 
suddenly to be cooled, theu the appearance which the surface 
of the metal maj be conceiTed to aasume would probably be 
moat nearly exemplified in the wild and savage aspect of the 
Safah. It resembles no other formation that I am aware of 
except the Lej ah ; and both these districts resemble more nearly 
the appearance presented to us by some of the volcanic regions 
in the moon than anything we have on our own globe." 
The ^a/aA, continues Mr Graham, "is even more horrible than 
the Lejah, for there, at least, are many patches of good soil." 
It has " no springs, and the only water here is collected in 
hollows from the rains." 

" The hills which rise from the Safah are at distances 
varying from four to ten miles from the edge ; from the foot 
of these hills to the border, this sea of basalt is intersected 
with cracks and fissures, sometimes 20 feet in breadth, and 
many more in depth. The ravines are quite impassable, 
and frequently such a fissure has to be followed a very great 
distance before it becomes possible to cross it." So also, 
"in some places" in the Lejah, Mr Graham tells us, "the 
horses could hardly keep their footing ; in others, we had to 
jump and scramble across large fissures in the basalt ;" and 
" the description which be baa thus given of the Safah will 
apply equally to the Lejab. They are two of the most remark- 
able instances of a volcanic formation perhaps in existence." 

" The physical features of the Lejah," writes Mr Porter, in 
his work " On Damascus" (vol. ii. p. 241), " present the most 
singular phenomena I have ever witnessed, and to which 
there is not, so far as I know, a parallel in the world, with 
the exception of the Safah. It is wholly composed of black 
basalt rock, which appears to have in past ages issued from 
innumerable pores in the earth in a liquid state, and to have 
Sowed out on every side until the plain was almost covered. 
Before cooling, its surface was agitated by some fearful 
tempest or other such agency ; and it was afterwards shattered 
and rent by internal convulsions and vibrations. The cup- 
like cavities from which the liquid mass was projected are still 
seen, and likewise the wavy surface a thick liquid generally 
assumes which coolg while flowing. There arc in many places 
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deep fisanroB and yawning gulfs, with rugged, broken edges, 
while in other places are jagged heaps of rocfe that aeem not 
to have been sufficiently heated to flow, but were forced up- 
wards by a mighty agency, and then rent and shattered 
to their centre. The rock ia filled with little pits and pro- 
tuberances like air-bubbles ; it is as hard as flint, and emits 
a sharp metallic sound when struck. I did not observe any 
approach to columnar or crystallised basalt." 

I am not aware that among the phenomena exhibited by 
the yolcanio districts in the south of Europe, with which I am 
familiar, either around Naples and Vesuvius, or within tlie 
Isle of Ischia, or in the vicinity of the more glorious Etna, 
there are any of the like extent and magnitude, nor did I see 
there present any such deep chasms and fissures* as those 
observed in the Lejah and Safah ; but if we turn to that 
entirely volcanic island in the north-west of Europe, and just 
within its geographical range — Iceland — we shall perceive the 
nearest parallel to some of those phenomena now under notice, 
especially to the enormous clefts or fissures, named in Ice- 
landic gicts. " Near Thingvalla," Sir George M'Kenzie has 
written, in his able " Travels in Iceland," " we entered a deep 
and frightful fissure called Almannagiaxi. This has been 
formed, with many others of smaller dimensions, and another 
large one which runs parallel to it at a considerable distance, 
by the sinking of the ground during some of those terrible 
convulsions which have shaken Iceland to its foundations. 
The whole rock bears marks of having been affected by fire. 
We came suddenly upon the brink of the precipice, and were 
turning aside from a scene so fearful, when we were told that 
we must descend." 

Pliny Miles in 1852, just before arriving at Thingvalla, 
"while jogging along on the level ground, came suddenly 
upon the brink of an immense chasm, 150 feet deep, and 
about the same in breadth." This, he says, is " one of those 
seams or rents in the earth common in Iceland ; originally ^ 
crack in a bed of lava. Its precipitous sides and immense 

* But in passing Ihrough Masca Lncia, between Nlcoloii and C»t»ni», on my 
descent from Etna, I Isarned tbat a large and deep fissure existed near that 
place. 1 do not know whether it be in a iava-bed or not. 
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depth seemed at once a bar to our progress ; and wit}>out a 
bridge over it, or ropes or vings, we saw no way of getting 
along without going round it. Without seeing either end, and 
wondering how we were to get round it, we were told we must 
go through it. At length we made our way to the bottom. 
We were in a deep chasm or defile, the wall on the west side 
being over 100 feet high, and on a level with the country 
behind it. The wall on the east side was lower, and beyond 
this wall the country was on a level with the bottom where 
we were. This chasm is called the Almannagja, or ' A11- 
men's-Cave.'" Again, the same traveller adds, in another 
district, " We travelled several miles over a most desolate 
volcanic region, completely covered with lava rocks, scorise, 
and volcanic sand. Like all the lava-covered country, it was 
broken up in huge, irregular masses, and very cavemous^n 
some places showing caves 30 or 40 feet deep. No descrip- 
tion or picture will give a good idea of the old lava on the 
surface of the ground, to a person who has never been in a 
volcanic country. Not the roughest limestone region I have 
ever seen will bear the slightest comparison with the lava- 
covered districts (near two-thirda of the surface) of Iceland. 
In written descriptions of volcanic regions we often see men- 
tion made of ' streams of lava.' These streams in other 
countries are usually down the sides of mountains, bnt here 
in Iceland they extend for miles along the surface of the 
level ground, and we are puzzled to know where they came 
from, for usually we .see no crater or mountain anywhere 
near. I have seen these ' streams' standing up in hold relief, 
a black, rough, horrid mass from 10 to 100 feet deep, several 
hundred yards wide, and one or two miles in length." 

Also in 1853, an amusing yacbt-voyager writes, near the 
lake Thingvalla, " we found ourselves upon the brink of one 
of those extraordinary chasms which the natives call by the 
euphonious name of gja. And truly no name can be rugged 
or break-jawed enough to express the horror of one of these 
break-neck gjas. The craters in the moon are the only 
familiar objects to which the general reader may be referred, 
to catch a glimpse of their astounding reality. Or imagine 
tiYo cinders, about a couple of miles long, placed a little way 
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spart, and viewed through a " microscope of extra power." 
and you will have acme Dotion of this Hra/nagja, or " Kayeii 
Chasm," on the brink of which our little ponies now stood, 
and across which our unflinching pathway lay." And de- 
scribing Thingvalla, he continues : " It is in immediate proxi- 
mity to the most wtaiderful of all the gjas, called A Imannagja. 
This is a huge chasm some miles in length, stretching in a 
northerly direction from the head of the Thingvalla lake. It 
divides the great plain into two distinct parts, of which the 
westernmost is of a much higher level than the eastern ' one. 
And it would seem as if this yawning chasm had been mado 
by the sudden upraising of the western portion of the plain 
by means of some subterranean agency.. It should be re- 
marked, that the western face of the chasm is precipitous, 
while the eastern and lower side has a gradaal slope, as if it 
had fallen away from the other during the upheaving." And 
leaving that lake, and passing over a large lava-field, he 
" came upon a curious crater-like mound, composed of cri^p 
cinder, of all manner of bright colours. On reaching it we 
found it was a mere shell, hollow within, and we could look 
down from the top into a spacious cavern, extending far on 
all sides. Indeed, we could not but come to the conclusion 
that t^e whole of this lava-field is more or less hollow ; for 
many were the great caverns we passed as we rode along." 

And in 1855, Mr Robert Chambers, ia his pleasing " Tra- 
cings of Iceland," describes the Almannagiau as " but one of 
the lateral rents resulting from subsidence. Along the rising 
ground to the east appear four more, one above the other, and 
all parallel." Again, he mentions the Hrafnagiau, as "a 
terrific abyss, which extends for two or three miles, with a 
width of from ten to thirty feet, and would be totally im- 
passable, but for a few blocks which have fallen in at a cer- 
tain place, and to some extent filled up the gulf. f>om the 
general narrowness, irregularity, and darkness of this ohasm, 
it would form an admirable retreat for robbers. The surface 
continues for miles to exhibit the same fractured character, 
with less appalling effects. There are also short minor sub- 
sidences, leaving a piece of surface forty feet or so below the 
rest, while, at the ends, a thin superficial crust having re- 
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mftined at the original level, ' mitres vaet ' Lare been 
formed." 

I need not, however, insert any further descriptions of 
awful fissures, chasms, rents, caverns, or basaltic and lava 
masses, which occur in other portions of Iceland, as parallels 
to those in the Lejah and Safab, that have been so well de- 
tailed by Mr Porter and Mr Graham. 

Proceeding westwards from the Safafa, " the group of conical 
hills called £' Tellul," as Mr Porter describes it, appears on 
the north, and " is about fifteen miles in length," ranning, 
like the Safah, near north and south. The Tell named Buk- 
weh is the highest cone-shaped peak, and rises nearly in the 
centre of the Tellnl. From its southern end to Gebet Uauiin 
there extends a vast plain. 

Lastly, on the plain beyond, to the west, is seen the sonthem- 
must of the three black ruins called E' Di&ra — that is to say, 
" The Convents." It is a square tower, built of hard basalt, 
and is most likely a border fortress ; and, in fact, Ammianus 
MarcellinuB (lib. ziv.) mentions that the early inhabitants 
built castles and strong forts as defences against the incursions 
of the neighbouring hostile tribes. 

And, in concluding this imperfect communication, I most 
express an earnest hope that some enterprising British geolo- 
gist would undertake a scientific journey throughout the 
monntains of Haur&n, and the volcanic districts in the neigh- 
bouring Harrah, the Tellul, and tbe Safah, in order to deter- 
mine with more exactness the remarkable natural phenomena 
and different formations which there present themselves. 



On the Application of certain Laws of Heat and Com- 
bustion to the Use and Economy of Fuel. B^ng the 
eubstanee of a Paper read be/ore the Aberdeen Pkilo- 
aophical Society, lltk February 1859. By Alexander 
D. Milne. Part II. 

Of the Hydrogen Element in ordinary/ Fuel, and the iufiuence 

it exercises on Combustion. 

Common coal generally contains about 80 per cent, of car- 
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ton, and only 3 to 5 per cent, of hydrogen. While, there- 
fore, we are jnstified in applying generally the laws which 
regulate the combustion of carbon to the use of common coal, 
we cannot oTeriook the influence of hydrogen, as it modifies 
greatly the action of the other element. This will be readily 
granted, because, let. Its heating power, weight for weight, 
ia three to four times that of carbon ; 2d, To its presence 
we owe the production of illuminating gas when coal is dis- 
tilled ; 3d, It is also solely and entirely the origin of flame, 
and smoke or soot, in the combustion of coal. These are all 
most important considerations. 

In Table II. we give the particulars of its comhustion. We 
would draw special attention to column Q, in which we deduct 
8685° Fahr. from its beating power when used for ordinary 
purposes, such as raising of steam, and, indeed, for all pur- 
poses where the terminal temperature exceeds 212°, because 
above 212" that amount of caloric (SeSS*^ is latent, and for 
all heating and pyrometrical ends may be regarded as non- 
existent. If we cool the products below 212" this caloric 
becomes sensible ; and this, Andrews and other experimenters 
did. In several treatises on fuel this allowance is not made ; 
the heating power is assumed, for practical purposes, as 
60,840°, and the temperature upwards of 4000° Fahrenheit, 
while in reality they are only 52,155° and 3476° respec- 
tively. 

We might have given for hydrogen a table precisely similar 
to Table III., but it is unnecessary. The same laws apply to 
both elements, with this diSerence : In carbon, the original 
products of combustion (carbonic acid and nitrogen) have 
-2596 specific heatj and all successive additions of air in 
excess have -2669 specific heat — almost the same in both 
cases. But in burning hydrogen, the original products (vapour 
of water and nitrogen) have '4191 specific heat, which is much 
higher than that of air. This necessitates a change in the 
formulee for hydrogen, to suit diminishing specijic heat with 
every addition of draught. We shall simply give formulse, 
assuming 52,155" as the heating power, and 3476° {in round 
numbers 3500°) as the initial temperature nith 1 equivalent 
of draught. 
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Formula I. In the combastion of hydrogen, to find the 
initial temperature dae to any amount of sir or draught, 
diride 3500° by 1 for 1 equivalent of dranght. For every 
additional equivalent, or part of equivalent^ increase the 
divisor by -6, ot a proportional part of -6. Examples — 

Wltb 1- draught th< initial temperature ie 3500° -^1- = 3500° 
... 1-4 do. do. SSOO" -*- 1-2* = 2822= 



Where both carbon aud hydrogen are present, we must use 
both fonnulse, if the proportions are ascertainable in which 
the two are present. 

Formula 2. To find the loas of heat by waste products, 
multiply the terminal temperature by the equivalents of 
draught, one equivalent being represented by !■, two by 1'6, 
three by 2-2, &c., as in last formula. The constant number, 
3500", is to the product as the whole caloric capable of being 
utilised is to the loss. Examples — 

DrsBght 1- Tor. Wmp. 600° Tlien 600° x 1- = Lose 600°=ll-3 per ct. of 3600° 
... 2- ... 300° ... 300°xl-6= ... 480''=l3-7 
... 1'2 ... 1000° ...lOGO^xllfls ...1120==32-0 

Fortmila 3. To find the proportion of caloric which ia non- 
effective, so far as the hydrogen element is concerned, proceed 
as in formula 2 ; for the actual terminal temperature substi- 
tuting the temperature of the surface or body to which the 
heat is' applied. 

In applying these rules, we require sn approximation as to 
the quantities of carbon and hydrogen present, in order to 
estimate the combined influence. 

It will be seen that with 2 draught the loss of heat is about 
equal in carbon and hydrogen for the same terminal tempera- 
ture. With less draught, the loss is greater in hydrogen than 
in carbon ; with more draught, it is rather less. 

Absorbing Surface required in the case of Hydrogen. 

. The current will be subject to the same laws as that from 
carbon — viz., as the difference of temperature between the 
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abeorbiog Borface and the cuireob increftses, the quantity of 
caloric commnnioated vet the same epace and time will increase 
aiao, and vice versa. But the actual velocity of communication 
at the same temperature is differeat for different gases. (See 
Gmelin, toI. i. p. 233). Until, therefore, this point has been 
determined with regard to each of the two distinct currents 
we have bad under consideration, no definite comparison can 
be instituted between the heat-giving powers under any given 
conditions of temperature or draught. But if we assume the 
power of giving out heat as equal in carbon and hydrogen 
at same temperatures, then it will follow that carbon, produc- 
ing with the same draught a much higher temperature than 
hydrogen, will be more economical, and require less boiler 
space for absorption. 

stov i— 8187* a— i6»i* *— iiflo- 
In excessive draughts — three or four equivalents or upwards, 
the temperatures are nearly equal — ^hydrogen slightlyin excess; 
but the difference in favour of carbon is very marked when 
the draught is one to two equivalents. And perhaps the fact 
that bituminous or hydrogenous fuels do not in practice ap- 
proach HO closely to their theoretical power of heating as do 
carbonaceous fuels, may be partly owing to the operation of 
this law ; although there are also better known causes at 
work producing such a result. 

On the Joint-ComhuBtion of Carbon and Hydrogen, as they 
exist in ordinary Coal, 

For details as to composition, modes of analysis, &c., we 
must refer to the proper authorities, and shall still endeavour 
to apply ascertained first principles to the phenomena of com- 
bustion. 

The ordinary constituents of coal are, — carbon ; hydrogen, 
combined with oxygen, as water ; hydrogen, not combined 
with oxygen ; and ashes or mineral matter. 

The table below is founded on the elaborate investigations 
by Dr L. Playfair and Sir H. de la Beche. Columns 8 to 12 
we add as illustrative of future remarks. 
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Pure carbon, on distillation, yields nothing volatile. 

Coal or vood, as the table shows, evolves a variable amount 
of gaseous matter, containing the volatile bodies in its com- 
position, nith the addition of 16 to 23 per cent, of carbon 
rendered gaseous and volatile by combination with the free 
hydrogen. 

The hydrogen and carbon in combination may be evolved as 
tarry vapours, light-carburretted hydrogen, olefiant gas, or 
in various other forms of hydrocarbon. Much depends on the 
temperature employed — if it is low, tarry vapours will be 
largely formed ; as the temperature rises, the proportion of 
carbon, as compared with hydrogen, diminishes. Speaking 
generally, l8f,Atalow temperature, 200" to 600", water is ex- 
pelled ; 2d, At 600° and upwards, various liquid hydrocar- 
bons, tar, &c,, with a large proportion of carbon ; 3d, As the 
temperature rises, hydrocarbons, with still less carbon, as 
olefiant (1 hydrogen to 6 carbon) ; 4/A, Hydrocarbons with 
still less carbon, as ligbt-carburretted hydrogen (1 hydrogen 
to 3 carbon) ; bfk. At intense heat, a minute quantity of pure 
hydrogen. 

Precisely similar are the changes when fresh fuel is thrown 
on ignited fuel, only the whole process is much more rapid, 
and combustion ia at the same time going on in the part 
already evolved, 

Taking Newcastle coal as an example, suppose 100 lb. 
thrown into a furnace containing brightly ignited cinder or 
coke, at intervals of 10 minutes, the phenomena that follow 
may be ronghly stated thus : — 
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640 lb. Water expelled at tlie very outset. 
29*82 „ Volatile hydrocarbons expelled, commenciag with those 
containing much carbon, and ending with almost 
pure hydrogen. 
56'90 „ Fixed carbon or cinder, which has now reached the 
temperature of Ignition, commenceB to burn; while 
during the whole period the carbon or cinder previ- 
ously in the furnace has been burning steadily. 
3-77 „ Ash or clinker remains as incombustible, 
2'69 „ Nitrogen and sulphur, the period of evolution of which 
is immaterial for our present purpose. 

99-58 lb. Coal. 

CSenerally the volatile ingredients are expelled in the Erst- 
fourth, or first-third of the interval, although not necessarily so. 

With these data before us, we would remark — 

1. In ordinary bituminous coal, yielding a gaseous com- 
bustible, the process of combustion is distinctly divisible into 
two parts, as regards the locality of its occurrence. Fimt, 
The fixed carbon or cinder burns on the hearth more or less 
uniformly and continuously. Secondly, The volatile part 
must burn, if burned at all, in the body of the furnace, or 
space above the fuel, into which space it is projected as evolved. 

With Newcastle coal let us estimate the air required for 
these separate processes of combustion — 

VolltUe ll74rocill1»Il-1 (Hydrog™. 4glb. XS4Slb..Lr=lfil) ... . 

Twill atinor<ii]iei-lci1r required. . . . 1113 lb. 

For complete combustion, therefore, 660 lb. air must be 
brought into contact with the cinder on the hearth, and 453 lb. 
into contact with the hydrocarbon gases above the hearth. 

2. In the case supposed, perfection, so far as attainable, 
would evidently be, first, a uniform rate of combustion of the 
cinder on the hearth, at the rate of 5-69 lb. per minute under 
the influence of a constant current of 66 lb. air per minute ; 
and secondly, a uniform evolution of gaseous combustible in 
the furnace at the rate of 2-98 lb. per minute, and its com- 
bustion under the influence of a constant supply of 453 lb. 
air per minute. And, with regard to the proper points of 
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admission of the two currents of air, several reasons might be 
giren why, the former sapply being admitted as osual through 
the bare, the latter should be admitted bj an opening above 
the ban, so placed asithat the gaa, as evolTed, shall be pro- 
jected into an atmosphere containing air sufficient for its 
oombnation. The most important of these reasons we would 
ezpreea thna ;^- 

" Combustion of a hydrocarbon maj he accomplished either 
hj introducing it into an atmosphere containing common air, 
or by introducing common air into an atmosphere containing 
the hydrocarbon ; but in the former case the combustion is 
much more complete than in the latter." 

Hydrocarbon projected into air — A gas jet affords a 
familiar illustration of this. The combustion is almost per- 
fect — ^no smoke is produced, but intense light and heat. 
Oatside the flame the hydrogen bums producing an atmo- 
sphere of 8500° temperature ; and through this harrier the 
carbon must pass before it escape. The heat is so intense, 
however, that it becomes white hot, and burns into carbonic 
acid with an accompanying temperature of 4400°. The beat 
thna kept up continues the process, decomposing the gas 
into hydrogen and white hot carbon, which again hum in 



Air projected into an atmosphere of hydrocarbon. — Such 
a jet will bum if lighted ; hut the results are very different. 
Gmelin thus describes the appearance: — "The flame appears 
to be dark within; then a brilliant envelope, hot enough to 
melt platinum ; then toward the outside a dark yellow flame, 
lengthening above, and containing soot, the greater part of 
which remains unhumt." Why this difference ? The jet of 
air is surrounded by an atmosphere of hydrocarbon. The 
hydrogen first takes fire with a heat of 3500° as the conse- 
quence. This heat is communicated to the adjacent hydro- 
carbon, decomposing it into carbon and hydrogen. But the 
carbon is simply heated, and rising with the ascending cur- 
rent quickly cools from white hot to yellow, from yellow to 
red, from red to black. It has now become soot. In short, 
when we hum a jet of hydrocarbon in air, the carbon has to 
pass through a barrier of Same ensuring its combustion; 
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wheo we bam hydrocarbon around a jet of air, the hydrogen 
bums, but the carbon is simply heated, and in time depoiits 
as soot. 

To apply this to the case before us. . By introducing above 
the fuel the air required for the gaseous portion, we bum the 
hydrocarbon in an atmosphere of air; while by draving this air 
through the fuel, we to a great extent bum the hydrocarbon 
by jets of air. 

Any one may satisfy himself that the latter is the case 
generally in practice. The flame described by Gmelin— 
white, yellov, red, and finally black — is a common phenomenon 
in most furaaces. And it may be accepted as an axiom that 
a fiame which exhibits decreaeing intensity of light, m- 
variahly ends in smoke. A flame in which the carbon is 
being converted into carbonic acid, can never exhibit a red 
appearance ; when that occurs, the temperature has already 
fallen below the point of ignition. 

To return ; we thus find that of the air required for Nevr- 
castle coal, 60 per cent. (660 lb.) should pass through the 
bars, and 40 per cent. (453 lb.) should be introduced above. 
And it appears to be most in accordance with the principle 
here involved, that if excess of air above the quantity chemi- 
cally required be given, it should be above entirely. It is 
probable that a slight excess of air contributes to the com- 
bustion of the carbonaceous portion of hydrocarbon gases. 

Assuming the regulation of draught as practicable, how may 
we best obtain that regular and uniform combustion of both 
fixed and volatile ingredients which can alone agree with a 
regular and uniform supply of air above and below the barsl 

An automaton feeding apparatus, by which the fuel is con- 
stantly projected into the furnace in small quantities, seems 
most suitable. But as such apparatus requires a uniform 
motive power, and is inapplicable to the greater number of 
boiler furnaces, we shall confine our remarks to hand-fueling, 
and enumerate the points which tend to secure regular and uni- 
form combustion, keeping previous remarks on minimum 
draught still in view. 

1. Frequent fueling or firing. 

2. Maintaining a uniform thickness or depth at all times, 
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aod la all parts of the fnrnace. The effect of this is to render 
the resistance to the passage of the air uniform. 

3. Maintaining considerable depth of ^lel, much greater 
than !b commonly the case. B; no other means can we diminish 
the draught and raise the initial temperature, — consume the 
gaseous carbon and economise fuel. 

4. Another most important end served b; having great depth 
of fuel, and at the same time sufficient area of bar surface, ie, 
that the draught being diminished, fewer passages are required 
for the hot gaseous products rising from the cinder below. The 
upper layers of fresh fuel may thus lie close without prejudice 
to the draught, are subjected to a more gradual heat, and 
consequently give off the gaseous combustible vapours more 
slowly and uniformly. 



Infiuenee of Exceaaive Draught on the joint Combustion of 
Carbon and Hydrogen. 
In applying the principles previously laid down to this part 
of our inquiry, we must keep in view the nature and succession 
of the phenomena which accompany the combnstion of hydro- 
carbons. 

1. Previous to combustion, they are decomposed, under the 
influence of heat, into their elements, hydrogen and carbon. 
Flame is simply carbon precipitated in a visible form, and 
raised to a high temperature by the surrounding caloric. 

2. The hydrogen element burns first. A very low temper- 
ature is sufficient ; at 600°, considerably under red heat, it com- 
mences. The carbon is necessarily freed from combination, and 
deposited at the same moment, and its colour will indicate the 
temperature present. 

3. If the temperature produced by the combustion of the 
hydrogen is high, or if calorie from any other source is present, 
the precipitated carbon bums also. This does not occur, how- 
ever, until the temperature reaches a certain intensity. At a 
red heat, 800° to 900°, combustion of carbon slowly commences, 
but does not go on rapidly, until a much higher temperature, 
at least a white heat, is attained. If this temperature is not 
attained, the carbon piissesoffunconsumed, becoming red, dull 
red, and black, as it cools. 
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It appears evident, that in any 'ordinary funia«e, tlie temper- 
ature may, and does, suffice to decompose tlie hydrocarbon, 
and burn the hydrogen ; but whether the carbon thus sepa- 
rated be also burned, depends on the presence of a temperature 
of considerably greater intensity. And this temperature must 
be present, not on the hearth, but in the open space above 
in the body of the furnace, where the decomposition of the 
hydrocarbons takes place. In other words, the initial temper- 
ature must be high ; and this can be effected only by the 
regulation of draught, as before indicated, and by presenting 
the fuel to its influence under proper conditions. 

The colour of the flame or precipitated carbon affords an 
indication of the temperature at any point of a furnace. For 
a few data on this point, see Table I, columns A and B. The 
occurrence of black or dark red in the flame will thus indicate 
excessive draught. The truth of this indication may be relied 
on, as the results were verified by actual calculation of the 
amount of air passing. The only exception occurs where close 
proximity of a metallic conducting medium, such as boiler 
plate,coola the flame prematurely, even with limited draught. 
Such furnaces are, it is feared, incurably smoky in most cases. 

We would recommend frequent attention to these appear- 
ances ; and it will be found, with the above exception, that as 
the draught is reduced, and other arrangements altered to cor- 
respond, the flame will become reduced in size, and increased 
in brilliancy. 

Since combustion of the gaseous carbon, as precipitated, is 
the same thing as prevention or consumption of smoke, we may 
recapitulate the principal points involved. First, Proper re- 
gulation of draught, by maintaining a high temperature in 
the body of the furnace, renders the combustion of the carbo- 
naceous particles therein suspended possible. Secondly, It 
diminishes the rush of hot air through the fuel, and thus tends 
to produce regular and uniform evolution of the gas. Thirdly, 
Itlengthens the period during which the carbonaceous particles 
are subjected to the undiminished initial temperature. 

As a corollary, we may safely add, that every influence 
tending to diminish initial temperature tenda to produce 
smoke and waste fuel. Damp in the fuel has a very cooling 
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effect, as it absorbs both latent and sensible heat at the moment 
vhen it can be least spared. 

Bnt that which exerts the most powerful influence in ro~ 
dncing initial temperature is the practice, now so common, of 
completely enclosing the furnace in the boiler fine. The body 
of hot gaseous matter which it ia desirable to muntain for a 
time, at a temperature of 2000° and upwards, in order that it 
may buni the carbonaceous particles suspended In it, is thus 
Borroiinded by a rapidly absorbing metallic surface, at a tem- 
perature of 250° to 300°. The consequence is, a rapid and 
premature diminution of the initial temperature, while the 
combustion of the precipitated carbon is suddenly arrested. 
Other things being equal, such furnaces produce more smoke 
than otiierSi with every precaution as to fueling, and regula- 
tion of draught. This method has been. highly recommended ' 
for this reason, that the furnace being limited by the boiler, its 
dimensions are not left to the discretion of parties considered 
incompetent. But a large furnace is not in itself an evil, as 
the experience of the Cornish miners for generations proves ; 
and only becomes so when a system of thin fires, with ezces- 
sive draught, is persisted in. Cornish practice, the most eco- 
nomical and successful in the world, ig " thick fires, extensive 
grate area, and slow draught" The consequence most be, 
high initial temperature, gradual and uniform combustion, 
preTention of smoke, and the utmost economy of heat, both in 
its production and application. 

Unless the furnace in which the beat is produced be removed 
from the boiler or other body to which the heat is to be applied, 
either entirely, or so far at least as to allow of a high initial 
temperature, we do not hope to see smoke generally consumed. 
In modern boiler-making, it seems to be forgot, that the fuel, 
both in its fixed and volatile constituents, ia consumed by 
caloric while generating it, A style of furnace, which seems 
somewhat in accordance with the views here expressed, is men- 
tioned in " Fuel and its Applications," by Drs Ronalds and 
Richardson, p. 264. It is there stated to be smoke-consuming. 

Supptsing a regulated draught, and gradual and uniform 
combustion of both fixed and gaseous combustibles attained, it 
may be useful to inquire what appearance the waste products 
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ought to presont, ftg the; issue from the chim&ej-top. As- 
sume 100 lb. coal burned in ten minutes = 10 lb. per minute ; 
the product per minute should consist of — 

30'1 lb. carbonic acid, inviaible. 
102-0 lb. nitrogen, do. 

47 lb. rtipbur of water, visible. 

This emission of steam, at the rate of 4 to 5 lb. per minute, 
will appear as a faint cloud,- on contact with the cold atmo- 
sphere. 

The ordinary appearance is very different. For the first 
two or three minutes dfter fueling, we see a dense black cloud 
of soot mingled with vapour of water, which suddenly ceaBes, 
leaving nothing but invisible carbonic acid and nitrogen, until 
. another fueling occurs, to be followed by the same results. 

As these sudden evolutions are always smoky, let us see 
what takes place in the furnace, supposing the gaseous evolu- 
tion over in the first three minutes out of ten, with 100 lb. of 
fuel. The draught remains nearly uniform generally, what- 
ever be the fluctuations in the combustion. 
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This system of fueling thus places us in a dilemma. If 
the draught is so adjusted as to be equal to one equivalent on 
the whole quantity of fuel, one-half of the combustibles escape 
unconsumed during the first three minutes. If air is supplied 
sufficient for the first period, it is in excess for the remainder, 
and amounts in all to two equivalents. This causes loss of 
heat, aa before shown. Besides, the probability is, that after 
all, smoke will be produced, as there is more hydrocarbon 
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present at one moment than when unifonn combuation goea 
OD, which involves a lower initial temperature ; and the damp 
and water of composition has also a stronger influence, being 
more qnicklj expelled, along with the hydrocarbon. This 
explains why the admission of air above the fuel frequently 
fails in preventing smoke, and generally entails loss of fuel. 
The only remedy is uniform and constant evolution of gas and 
combustion of cinder;, with uniform draught, and the other 
conditions already referred to. 

Where uniform evolution and combnetion cannot be attained) 
probably the next best plan ia that proposed by Prideaux, — to 
admit a variable quantity of air above, to suit the variable 
evolution of gaseous matter. 

In closing our remarks, it is evident that we have left un- 
touched two very important heads of inquiry. First, We have 
carefully abstained from entering upon those practical details 
as to construction and size of furnace, &c., which the prin- 
ciples laid down have suggested. This has been done, from a 
conviction that much more depends on the regulation of 
draught, on depth of fuel, and especially on the position of the 
furnace, relative to the absorbing surface, &c., than on mere 
points of construction. For, however complete our arrange- 
ments may otherwise be, fuel will be wasted where draught is 
excessive, and smoke will be produced, more or less, where the 
flame, before it becomes converted into invisible gaseous matter, 
is allowed to touch a boiler-plate or other metallic conductor. 
In the second place, although we have assumed draught as 
capable of being calculated, and found it to be so, we have not 
entered on the subject. But the pneumatic laws which regu- 
late the motion of gaseous currents are as definite as those 
which concern the phenomena of combustion, or the perform- 
ance of the steam-engine. To those who object to the use of 
thermometers or pyrometers for initial and terminal temper- 
atures, scales for registering area of damper, and gauges for 
force of draught, we would say, — look to the boiler, for the 
working of which the furnace ia constructed, and the fuel con- 
sumed. Probably it is supplied with one or more gauges to 
indicate pressure, with gauge or float, to indicate depth of 
water, with safety-valve and fusible plug to prevent explosion. 
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with atmospherie valve to prevent collapse. Whj all theae ! 
The; are required. The same may be said with equal truth 
of those appliaoces io connection with the furnace, to which 
we refer. If the fireman haa to watch the pressure of steam, 
and the depth of water, why not the area of the damper, the 
force of draught, and the weight of fuel. Towards auch a 
system of operation, the present paper may be, perhaps, re- 
ceived by those to whom the aubject is important, as a slight 
contribution. 



Notes on Califomian Treea. By Andkew Murray, F.R.S.E. 
Part II. (Plates VI., VII., VIII., IX.) 



Wbllingtokia gigantea. The Mammoth Tree. 
(Woodcut, and Plates VI. and VII.) 
The history of this long-lived tree has been so fully de- 
tailed by the various authors who have noticed it, and more 
particularly by Dr Seemann, so recently as March last, in the 
"Annals and Magazine of Natural History," that I should not 
have thought of including it as one of the subjects of my notes, 
were it not for the sake of some photographs of the tree sent 
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me by my brother, copiee of which will, 1 feel sure, be accept- 
able to the public- 

It is so far well that the poasesaion of these pbotographe 
ehonld have in a measure constrained me to include a notice 
of this ixee in my list, as most certainly notes on Galiforuian 
trees, without any notice of the Wellingtonia, would hare 
been aa bad as " ECamlet with the part of Hamlet omitted." 
But I have little new to say regarding it, and I only offer, 
aa a pendant to the sketches I have given, a short resume of 
what has been already published by others, and most of 
which has been collected by Dr Seemann, to whom I offer my 
acknowledgments f^r the use I have made of his able paper. 

The tree is said to have been first seen by the unfortunate 
Douglas in his Califomian explorations; but this has now been 
shown to be a mistake. The route by which he travelled is per- 
fectly known, and he never came within a hundred and twenty 
miles of any of the known examples of Wellingtonia. What he 
saw was Sequoia sempervirens, as may be otherwise inferred 
from the terms in which he speaks of it. The real Wellingtonia 
was first discovered by Mr Lobb, and introduced into this coun- 
try in 1853, and described by Dr Lindley in the " Gardener's 
Chronicle" iu that year. An ancient Califomian tradition, of 
nearly ten years* existence, ascribes its discovery to a Mr J. 
M. Wooster, as one of the trees in the Mammoth Grove hears 
on its bark the inscription of "J. M, Wooster, Ju. 1850." 
Of course it had been discovered in a literal sense long pre- 
viously by the Califomian aborigines ; but as priority of dis- 
covery depends upon priority of publication, they must give 
way ; and as Mr Wooster's publication, at the best, can only 
be looked upon as amawuaertpt notice, we must, under the rules 
which regulate priority in such matters, hail Mr Lobb as first 
discoverer, although admittedly he himself was directed to it 
by general rumour current among the European settlers. 

X>r Lindley is still more undeniably the first describer, and 
the name given by him to the tree (Wellingtonia gigantea) 
has of course precedence over all others. Notwithstanding 
this, the Americans made a strong efi'ort to change the name 
into one bearing reference to Washington. Aa Dr Seemann 
tells tts, " they even commenced in their newspapers an agi- 
tation against the adoption of the name Wellingtonia, quite 
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ignoring that the saTans of their country bow to the same 
code of scientific laws which goyern the conduct of their 
European brethren, and that no amount of popular clamour 
could cause the right of priority here at stake to be set aside. 
When, therefore," says ho, " Dr Winslow exhorted hia coun- 
trymen in grandiloquent language to call the mammoth tree, 
if it be a Taxodium, T. Washingtonium ; if a new genus, 
Waahmgtonia Califomica ; he simply proclaimed to all the 
world that he knew nothing whatever of the laws govern- 
ing systematic botany." Perhaps the reader may like to see 
a specimen of the style under cover of which Dr Winslow pro- 
posed to eflFect this act of appropriation. It reads more like a 
speech concocted by Dickens for Mr Jefferson Brick than a 
real true bona pie speech. But I beg to assure them the 
article is genuine. It is as follows : — 

" The name that has been applied to this tree by Professor 
Lindley, an English botanist, is Wellingtonia gigantea. By 
him it is declared to be so much unlike other coniferse, as not 
only to be a new species, but tA require description as a new 
genus. Other botanists of eminence think differently. To 
this, however, he has seen fit to apply the name of an English 
hero, a step indicating as much personal arrogance or weak- 
oesa as scientific indelicacy ; for it must have been a promi- 
nent idea in the mind of that person that American natural- 
ists would regard with surprise and reluctance the application 
of a British name, however meritoriously honoured, when a 
name so worthy of immortal honour and renown as that of 
Washington would strike the mind of the world as far more 
suitable to the most gigantic and remarkable vegetable won- 
der indigenous to a country where his name is the most dis- 
tinguished ornament. As he and his generation declared 
themselves independent of all English rule and political dic- 
tation, so American natoralists must in this case express their 
respectful dissent from all British scientific stamp acts. If 
the big tree be a Taxodium, let it be called now and for ever 
T€ueodium WaaUngUmivm, If it should be properly ranked 
as a new genus, then let it be called to the end of time Waeh- 
mgtonia Californica. The generic name indicates unpa- 
ralleled greatness and grandeur ; its specific name, the only 
locality in the world where it is found. No names can be 



208 Notes on Califomiaa Trees. 

more appropriate ; aod if it be ia accordance with the vievs 
of American botaniate, I trust the scientific honour of our 
country may be vindicated from foreign indelicacy by boldly 
discarding the name now applied to it, and by affixing to it 
that of the immortal man whose memory we all love and 
honour, and t«ach our children to adore. Under any and all 
circumetances, however, whether of perpetuity or extinction, 
the name of Wellington should be discarded, and that of 
Washington attached to it and transmitted to the schools of 
future ages." 

Does the reader concur with Dr Seemann in thinking that 
all that this gentleman, who is so sensitively alive to the feel- 
ings of delicacy, shows in this oration, is ignorance of the 
laws governing systematic botany 1 With great deference, it 
seems to me to show an ignorance of something much more 
important — viz., ignorance of the first principles of common 
honesty. The appropriation in this instance would have been 
a double theft, first of the honour or right to his own appella- 
tion, which belongs to every sponsor ; and next of the happy 
idea which led Br landley to consecrate this grandest of trees 
to the grandest of our national heroes. As Messrs Sang and 
Co., nurserymen) Kirkcaldy, say, in an exceedingly neat and 
comprehensive account which they have published of the tree 
and its history, if the Americans want such a memorial for their 
great man, let them discover and describe their big trees for 
themselves. This attempt at appropriation, however, has fuled. 
The better class of American botanists have repudiated it, and 
in a few years the name Waskingtoma will have passed from 
the memories of men, except as a scientific, or rather unsden- 
tijie, synonym. 

Doubts, however, have been cast upon the distinctness of 
Wellingtonia as a genus, which, if well founded, might deprive 
us of that name. True, Dr Seemann, who is next in priority, 
has attempted to save it by condemning the specific name gi' 
gantea, as already preoccupied, and substituting Sequoia Wel- 
lingtonia iat Wellingtonia gigantea; and his reasons for hold- 
ing that the specific name gigantea has been already misapplied 
by Endlicher seem probable enough ; but I trust we shall not 
require to settle this point. The genua seems perfectly good — 
as good, indeed, as any genua in this difficult and closely allied 
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group of trees. The authors who have maintained that Wel- 
lingtonia and Seqttoia are not generically distinct are Dr 
SeemaDn, Dr Torrey, and M. Decaisne. I am not aware that 
any other botanists have adhered to their views ; but they 
epeak with confidetice, and would seem to imply that if Dr 
Lindley, at the time he proposed the genus, had had the mate- 
rials which we now po38es8^(the male catkins are, I believe, 
what is referred to) — be would not have erected the tree inttta""*^ 
separate genus ; and hence, that we may infer that be now 
abandons it. They do not say this in so many words, but it is 
what one would naturally infer from Dr Seemann's expressions. 
On enoh a point as the soundness of the genus, it becomes me, 
a mere amateur in botany, to speak with great diffidende ; 
but there is nothing which I have learned with more certainty 
from my zoological studies than that, in determining what 
elements are to be considered of generic value, no one set of 
characters can be wholly relied on- It is a just appreciation 
and balancing of the whole which leads the naturalist to a 
right conclusion. If he rests his views entirely upon one 
class of structure (whether it be the reproductive, the diges- 
tive, the respiratory, the vascular, the nervous, or the osseous 
systems) to the ezcluaion of the others, he will fall into error. 
And it must be the same with tbe botanist : if he builds his 
genera solely upon the reproductive organs, neglecting the 
respiratory (I mean the foliage), as I think has been done by 
Dr Seemann and Dr Torrey in this instance, I should antici- 
pate that he must fall into error. In Wellingtonia giganiea 
and Sequoia sempervireng the difference in tbe foliage is 
most marked. Were there no other character to distinguish 
them, I should bold this to be sufficient. But with a just dis- 
trust of my own opinion in such a matter, I have applied to 
Dr Lindley himself to know whether any change has taken 
place in his views in consequence of the light thrown upon the ■ 
subject by the additional materials, and the additional views 
(whose value I am far from depreciating) thrown out by the 
gentlemen I have named ; and Dr Lindley has had the kind- 
ness to inform me, and allows me to inform the reader, that 
he has seen no reason to change his opinion. His letter is as 
follows : — 
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"ActoD Careen, Tnrnh&m Green, London, W., 
" 5th January 1860. 

" Mt dbar Sir, — Notwithstanding the criticisms of M. 
Becaiene, Dr Torre;, and Dr Seemann, I adhere to m; 
opinion that WelliaffUmia is necessarily distinguished from 
Sequoia, unless all the modem dismembermentB of the old 
genera, Pinut, CupreaauB, and Thuja, are to be cancelled — a 
measure in vhich I should not concur. It has not a little 
surprised me to find gentlemen who have no objection to offer 
to Abies as distinguished from Finiu, Sequoia itself from 
Toinodium, Selaginetla from Lyeapodium, Laatrea from As- 
pidium, Leekea and Neekera from Hypnum, and so on, never- 
theless opposing the establishment of Wellingtotiia. Surely 
systematical naturalists must allow, that, as structure becomes 
simpler and simpler, so must distinctive characters be sought 
in smaller and smaller differences. To apply the method of 
classification suitable for RosaeeiB to sndi an order as the 
coniferous seems to me unphilosophical. 

"I therefore presume to differ from the authorities just 
mentioned; in doing which I am rejoiced to find that you 
agree with me. — Very truly yours, 

" John Lindley." 

The difference is no doubt not great ; chiefly, as above men- 
tioned, in the character of the foliage. The differences in any 
of the other characters might, I think, in themselves be viewed 
as only of specific value : the cones, for instance, in Sequoia 
are smaller and more rounded ; the male catkins also are more 
rounded and expanded; but the foliage is the true distinction ; 
and I tbiQk we may be very glad to get such a distinction, 
to break up the tribe of Cupresgua, which is so difficult and 
puzzling to distinguish and classify. 

lake a great many of the North-West American trees, the 
WelUnfftonia seems to be confined to isolated patches. In- 
deed it is a curious fact (as pointed out by Alphonse Decan- 
dolle) that trees, as distinguished from other plants, generally 
have confined ranges. 

The first place where it was found was at a spot called the 
CalaveroB Grove (more recently the Mammoth-Tree Grove), 
near the head-waters of the Stanislaus and San Antonio 
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rivera, in long. 120° W W., lat. 38° N., and about 4590 feet 
above the sea level. There the number of trees still standing 
amounts to 93. Two other localities are now known, one in 
Mariposa, and the other in Fresno county. The Mariposa 
grove contains about 400 trees, and the Fresno grove about 
600 ; and it is from the former that the photographs which 
have furnished the accompanying plates have been taken. 
The tree is also said to have been met with in Carson Creek, 
a few miles to the north of Mammoth-Tree Grove ; and Car- 
rieres stated that an officer of the French navy brought conee 
identical with those obtained in California from a latitude 
about ten degrees north of these localities, but the identity of 
these cones with those of the Wellinfftonia has been doubted. 
It is said also to hare been met with in various other parts of 
the Sierra Nevada ; but if so, it does not there attain the gi- 
gantic dimensions of those in the groves above mentioned. 

The tree is undoubtedly the largest and moat magnificent 
k^iown on the face of the earth. Its ally, the Sequoia sem- 
pervirens, is not far short of it in size, but still stands a little 
in the background. The average dimensions of both trees 
when full grown are about 300 feet in height and 90 feet in 
circumference. We hare great difficulty in realising this im- 
mense height, and to assist us we must have recourse to other 
objects of comparison. To an Edinburgh man we hare a very 
good one. The Gas Company's great chimney, although built 
in a hollow deep below Nelson's Monument, yet has its top 
7 feet higher. Now it is only 329 feet high in all, including 
its pedestal, which is 65 feet in height ; and as we shall pre- 
sently see, one of these mammoth trees was actually 450 feet 
high, or nearly a third higher than that tremendous chimney. 
And Lord Richard Grosvenor, in a recent number of the "Gar- 
deners' Chronicle" (7th January I860), speaks of one he had 
just seen as 116 feet in circumference, and 450 feet high. It 
is taller than St Peter's, and little short of the height of the 
Pyramids. Another way of bringing home to our sensations " 
an idea of the enormous size of these trees is that used by 
Messrs Sang. They calculate the quantity of wood in a tree, 
and its value at a penny per foot of inch deal. The result is 
L.6250 for a big one. What a nice little provision an acre 
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of Wellinglonia woald make for a younger son or daughter 
of tho proprietor of aa eatuled estate ! 

Mr lApham, the proprietor of the Mammoth Tree Grore, 
gives an interesting acconnt, in the Kew Miscellany, of the 
dimensions of these trees. He tells ns that most of the 8pe<n- 
meaa now standing attain the average height of 300 feet ; hot 
one of them, known as the " Mother of the Forest," and 
stripped of its bark to the height of 116 feet for the porpose 
of being pnblicly exhibited, actually measures 327 feet in 
height and 90 feet in circnmference. Enormous as these di- 
mensions may seem, they are pat in the shade by rememberiDg 
what those of another tree must have been vhea in full vigour. 
This " Father of the Forest," as the specimen has been ap- 
propriately termed, has long since bowed his head in the dust, 
and now lies at length carelessly diffused. He still measures 
112 feet in circumference at the base, and can be traced 300 
feet where the trunk was broken by falling against another 
tree ; it here measures 18 feet in diameter, and according to 
the average taper of the other trees, this giant must have been 
about 450 feet high, and was no doubt one of the loftiest vege- 
table forms of the present creation. A hollow chamber or burnt 
cavity extends through the trunk for 200 feet, large enough for 
a person to ride through. I may run shortly over the dimen- 
sions given by Mr Lapham of some of the other trees. '< The 
Miner's Cabin" (for they have almost all received names) 
measures 80 feet in circumference, and is 300 feet in height. 
The "Three Graces," growing on one root, are'.92 feet in united 
circumference, and 290 feet in height. The " Old Bachelor," 
which we are told is a forlorn-looking individual having 
many rents in the bark, and withal the most shabby-looking 
tree in the forest, is about 60 feet in circumference and 300 
feet high. " Husband and Wife," leaning affectionately to 
one another, 60 feet in circumference and 250 feet in height. 
" Hepcules," 97 feet in circumference and 325 feet high. 
' " Addie and Mary" are each 65 feet in circumference, and 
300 feet high. " Uncle Tom's Cabin," 75 feet in circumfer- 
ence and 300 feet high. They seem all to rise also like solid 
pillars, without a branch for nearly two-thirds of their height, 
often with furrowed bark, so as to look like fluted columns. The 
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trees in Mu-iposa Grove are perhaps more various in point of 
age, bnt many of them do not fall much behind those of the 
Oalaveros Grove in dimensions. One of those which I have 
figured from the photograph was 94 feet in circumference, and 
the butt, with the man leaning on it, shown in the woodcut 
placed at the beginning of this article, mast have been etill 
more. The smallest tree that coald be found was 24 feet in 
circumference, and that of the next tree about 42 feet, and 
I sball tell the reader how I know. 

My brother, last autumn, desired to obtain some seed of the 
Wellingtonia to send home. Now, this is not an easy thing. 
In the first place, the treea are greatly too high to allow of get- 
ting up them by any contrivance. I suggested flying a kite over 
them, and by that means getting a rope up the one side and 
down the other. Let any one fancy such an experiment being 
made over the Gas Company's chimney, and let him also fancy 
that after the rope was across, that he was the person to go up. 
I rather imagine he will not think it necessary for me to prove 
the inapplicability of my plan, unless, indeed, on the principle 
ofhiring and sending out Steeplejack (and be, poor man, I be- 
lievers dead, and has left no successors in his business). To 
cut down a tree was not impossible. It had been done already 
by speculators more than once to get a section for exhibition. 
I remember that in 1854 (shortly after the discovery of the 
tree), my brother was himself applied to to get a slice of it 
(not less than 30 feet in diameter) for exhibition in the Crystal 
Palace, and between L.300 and L.400 were placed at bis 
disposal for this purpose. He found, however, that such a slice 
could not be got for the money — more particularly one of the 
Wellingtonia, because it was far inland, and the expense 
of getting it down to the coast would have been tremendous. 
The Sequoia aempervirens, however, grows in some places 
down to the water's edge, and this might have been more 
easily managed, and indeed was managed by some speculators, 
who exhibited at Philadelphia a section 12} feet in diameter, 
taken 25 feet from the ground, which formed the basis of Dr 
Asa Gray's calculations as to the age of the Wellingtonia, and 
inigled him regarding it, first from its being the Sequoia tem- 
pervireTia instead of the Wellingtonia ; and, second, frotti the 
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heart of the elke having been burnt out or removed, probabl; 
for the purpose of lightening the weight in carrying it about. 
Another section) or rather semidiameter, truly of Welling- 
fonia, was esamined by Dr Torrey, 11^ feet in semidiameter 
— i.e., 25 feet had the section been complete. Dr Seemann 
quotes an account of the taking of these sections, which is 
worth reH]uoting, were it for nothing else but the impression 
which it leaves of the enormous size of the trees : — " The ear- 
liest account of the mammoth tree," says he. " which reached 
Europe were coupled with the sad intelligence that a piece of 
Vandalism had been perpetrated in Upper Galiforoia unex- 
pected in our enlightened days. One of the finest trees of 
the grove, we were informed, had been felled for the purpose 
of being publicly exhibited. This individual was 96 feet in 
circumference at the base, and solid timber. The work of 
destruction commenced by boring with augers, and sawing 
the spaces between — a labour engaging 25 men for five 
days. But when this was donoi the tree was found to stand 
80 nearly perpendicular that it would not fall; and it was 
only by applying a wedge and battering-ram, during a strong 
breeze, that the tranli was finally upset. In falling it^con- 
vu]sed the earth, and by its weight forced the soil from be- 
neath it, so that it lies in a trench ; and mud and stones were 
hurled near 100 feet high, where they left their mark on the 
neighbouring trees. A section of 2 feet long taken from 
the stump, also a portion of the bark, were both exhibited. 
The success with which the public exhibition of those speci- 
mens in San Francisco, New York, and Paris had been at- 
tended, induced, in 1854, another speculator to strip a second 
magnificent tree, the ' Mother of the Forest,' already men- 
tioned, up to a height of 113 feet, of its bark, fortunately 
without afi'ecting by this ruthless process the vitality of the 
tree. It required the labour of five men 90 days. During 
this time, a person had a fall of 100 feet from the scaffolding, 
and, curiously enough, escaped with a broken limb. The 
bark was removed in sections 8 feet in length, and each piece 
marked and numbered, so that it could be put up in precisely 
the same position that it occupied on the tree. It was then, 
after being carted 80 miles overland, shipped down the river 
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to San Francisco, and thence on a clipper vessel round Cape 
Horn to New York, wliere, after being exhibited for a season, 
ifc was transmitted to London, and was for the first time on 
view (April 1866) in the Philharmonic Rooms, and afterwards 
afc the Adelaide Qallery. But both of these localities were 
too low to admit of the whole sections of the stripped bark 
being put up, nor indeed was there any other available build- 
ing in the British metropolis which could serve this purpose. 
Fortunately, the Crystal Palace at Sydenham possessed the ne- 
cessary height ; and ever since the autumn of 1856 the whole of 
the bark, to the height of 116 feet, has there been exhibited." 
These quotations sufficiently show that, if one chose to be 
at the requisite labour and expense of cutting down a tree 
bearing cones, seeds could be thus obtained ; hut an obstacle 
to this mode of procuring them exists in the care that is now 
most properly taken to protect the trees and prevent their 
being exterminated. One would think that the difficulty of 
felling them would in itself have been a sufficient protection ; 
but it was not thought so. Dr Seemann says — " It was at 
one time feared that not many years would elapse before the 
last vestige of the mamtnoth trees would be destroyed. It 
was the ' Kew York Herald * which first pleaded for their 
protection. In Europe the danger in which the trees were 
placed was viewed with equal apprehension, inducing a cor- 
respondent of the ' Gardener's Chronicle ' to suggest that a 
petition of the scientific men might be sent to the American 
Government, praying for the protection of this eighth wonder 
of the world. Fortunately, the authorities were fully alive 
to their duty, by prohibiting the removal of any tree under 
any circumstances whatever, and thus, by throwing the sanc- 
tity of the law around the hallowed grove, preserved to North 
America an object quite equal in grandeur to the famed Falls 
of ^agara, the Mammoth Cave of Kentucky, or the Natural 
Bridge of Virginia." 

The result of this is, that the only way of procuring seeds 
is to shoot down the cones with rifle bullets, or, so to speak, 
tOBaw off small branches with them ; and my brother succeeded 
in getting Mr Patrick Slack, a young Irish gentleman admir- 
ably fitted for such work, to undertake the task of procuring 
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som« seeda for him. A fint-rate shot, ft keen sportamtui, full 
of ftitergy, whom BOthing delighted more Uieiq the exhilaraUng 
life of a hnoter camping out for weeks in the open air, Mr 
Blftok was quite the right man in the right place. Well sup- 
plied with ammnnition, he took bis departure for the Mari- 
posa Grove, which is a long way in the outer world — not that 
it is withont its own inhabitants, its own hotel (kept by an 
old hunter), naj, even its owa aathorities, as Mr Black had 
like to find to hie cost. He took np his quarters with the old 
hunter, who may rather be said to have kept open house than 
a hotel, as the ekj was the only roof he had — a roof, appa- 
rently, not yet being coosidered essential to the comforts of a 
hotel in these parts, although one might have thought that it 
would, seeing that the forest is 6000 feet above the level of the 
sea, and there was frost every night while Mr Black was there. 
Hs visited the grove daily, shooting down a cone or two 
to see that they were ripe before beginning to make bia 
collection. He soon found, however, that it would take a bat- 
tery of ammunition and an army of sharpshooters to make 
even a moderate coIlecUon of seeds. The seed is exceedingly 
small and thin, a mere scale, and the cone is also small 
(not much larger than the cone of an ordinary Scotch fir, and 
containing still fewer seeds), so that the product of a whole 
week's shooting might be held in one's waistcoat-pocket. Mr 
Black soon tired of this, and seeing one or two trees of less 
size than the others, and being apparently a man of a logical 
turn of mind, came to the conclusion, first, that it would be 
easier to fill his wallet by cutting down a tree than shooting 
down the cones; second, that it could be done; and, lastly, that 
as it could be done, it should be done ; and being apparently 
also a man of a practical as well as of a logical turn of mind, 
he, boldly putting behind him the fear of the anathemas of the 
" New York Courier" imd of the " Gardeners' Chronicle," aa 
well as the nearer terror of the local authorities, at once, with 
tiie assistance of his host and two Frenchmen (that the three 
most civilised nations in the world might all be represented 
in the perpetration of the sacrile^ous deed), proceeded to put 
his intent into execution. They first selected the smallest 
tree which they could find in the grove ; it was 24 feet in cir- 
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cumference, and took Black and the hunter three days' hard 
■work to level with the ground, one cutting on each side of the 
tree. Increase of appetite growing by what it fed on, another 
and another shared the same fate, until they had actually cut 
down four of these magnificent trees, the last and largest being 
42 feet in circumference, which took a week to cut, and fell be- 
fore the two Frenchmen ; not, however, before the echoes of their 
axes reached the ears of Judge Lynch, who soon stopped the fun, 
and in simple but unmistakeable language gave him to under- 
stand that it would be " dangerous" to try it again. In plain 
English, the authorities interfered ; and although they did not 
lynch Pat (which would not have set the trees up again), they 
told him that they would, if he ent any more. The time occupied 
in cutting down these trees would seem to indicate that that re- 
quired to get the section of the tree at the Mammoth Tree Grove 
was either exaggerated, or unnecessarily long. Being twice 
the diameter, it might require four times the work ; but 
twenty-five men for five days gives more than eight times the 
work. It also shows — what we see from the specimens of the 
wood itself — that the wood is extremely soft, very light, and 
easily worked, and not unlike the cedar-wood used for pencils ; 
when freshly cut it is white, but speedily acquires the cedar 
hue. It is so /rwsA (I am obliged to have recourse to a Scotch 
word to express my meaning, the English word brittle, which is 
nearest to it, scarcely conveying the full sense) — it is so frush, 
that one of the trees in falling snapped in three places before 
it reached the ground, carrying away whole forests of silver 
firs and pine before it ; and we see from the figures of the trees 
which we already possess, as well as from the photograph of 
the group now appended, that a great proportion of them have 
been broken off near the top, so that if they had continued 
growing in the same proportion, they must have been nearly 
a third higher. But if the wood is frush, the bark is not. 
Our friends found it a great deal worse to cut through than 
the wood. It is tough and stringy like coir or the husk of 
a ooGo-nut, and is from a foot to a foot and a half in thick- 
ness. We have here one of those beautiful adaptations of 
structure to purpose which delight the mind to trace. It is 
obvious, that if the Wellir^tonia, being so fragile, were coated 
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with bark of only & common thickness and ordinary consist- 
ence, it conld never live to be a tree ; it would be snapped across 
by the first wind that blew, so soon as it reached a sufficient 
height to give the wind a hold upon its branches ; but with a 
coating of bark so thick, so tough, so stringy, so spongy, and 
so elastic, it is kept in its place, and protected from its own 
fragility. It is the same principle which is adopted by our- 
eelres in packing and supporting any thing that is fragile ; 
and, as Uas been pointed out to me by my intelligent friend 
Mr Bryson, this support is given in the way which modem 
science has ascertained to furnish the greatest amount of 
strength vvith the least waste of substance. The bark is con- 
structed on a different plan from that of most other trees, — it is 
on the plan of tbe corrugated roof, running longitudinally round 
the tree ; the corrugated layers are composed of harder texture, 
and the interstices are packed with an elastic spongy substance. 

Another adaptation of structure exhibited in this tree is the 
great gnarled expansion of its trunk at the base, which may 
be seen in the plate and vignette, thus supporting it against 
the wind by what may be styled a circle of buttresses. 

I leave tbe reader to imagine the mingled feelings of dismay, 
chagrin, and satisfaction with which my brother greeted bis 
triumphant emissary on bis return (the mens eonsda recti 
beaming on his face) ; and he now knows how I come to be 
able to give so accurately the dimensions of the smallest 
trees in the Mariposa Grove ; as the lawyers say, " causa 
eeienticB patet." The quantity of seed obtained, however, was 
by no means correspondent to the sacrifice made to obtain it. 
The cones on the trees would appear to have been compara- 
tively few ; and, as I believe is the case with other cypresses, 
the amount of light seed vastly preponderates. The whole quan- 
tity, good and bad, only amounted to between six and eight 
pounds; but as there are 50,000 seeds in a pound, the expedition 
has probably done more good than harm after all, 

Another circumstance to be noted is, that the cone itself (that 
is, the woody part of the cone which envelopes the seeds) seems 
to be largely charged with a dark garnet or crimson-coloured 
gum. My brother, in sending me home the seeds, sent them 
carelessly cleaned, and a good proportion of what appeared to be 
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seed was fragments of the cone itself; but in addition to that, 
there was no less tlian one-third part of the whole weight com- 
posed of this gamet'Colouted'substanee, which had exuded from 
and had been rubbed off these fragments. My friend Cr Cle- 
land has been kind enough to test it for me, and he informs me 
that it is entirely soluble in water ; gives, with protosulphate of 
iron, a blue-black precipitate ; with aesquimuriate of iron, a 
gray precipitate; and gives a precipitate with gelatine. It is 
thus a form of tannine, and may be called a sort of kino. 

The portion of wood sent home by my brother givea me the 
opportunity of testing the calculations which have been made 
as to the age and rate of growth of the tree. It appears to have 
been taken from the exterior part of the tree, and contains 26 
annular rings in an inch, in this respect nearly corresponding 
with the number recorded by Dr Torrey, as found by him in 
the outer part of the section he examined, where he found 20 
annular rings in an inch. In his section the rings at the 
heart were found to be nearly twice as broad as they after- 
wards became. The first rings he found to be 6 in the inch, 
the last 20 in the inch ; hut immediately before the last 20, 
the rate was only 9 in the inch. The result to which Dr 
Torrey came was, that the tree was about 1200 years old, 
instead of 3000, as was at first improperly assumed, from 
reckoning only the outward rings, and taking it for granted 
that all the rings were of the same breadth. The tree, how- 
ever, is obviously a fast-growing species, and has been shown 
by Mr Heed of Peterborough to make its growth between the 
hours of 6 P.M. and S a.m., and more rapidly or more slowly 
according to the warmth of the night. It is perfectly hardy 
in Britain, and has already reached the height of 14 feet at 
Martyr Castle, near Cork, and not much short of this both in 
England and Scotland, and has borne ripe fruit at Thetford in 
England. "We may therefore reasonably hope that we shall ere 
long be independent of the sacred giants of the West for a suffi- 
cient supply of good seed. In the meantime we have the satis- 
faction of knowing that we can make plants by cuttings with 
the greatest facility ; and what is most important in the great 
majority of cases, they grow erect and readily form leaders. 
Indeed, to any but a noreeryman's eye, it would often be 
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difficult to diaUnguiflh between a seedling and a plant from a 
cattiDg of the same size. Should any of my readers like to 
be knowing on the subject, I would recommend them to com- 
pare the spread of the lower branches in the one with that in 
the others it is not the cutting which osaally has them broadest; 
but even this is a fallible test, depending greatly npon the kind 
of slip oat of which the yoang plant has been made. This 
willow-like readiness to grow by cuttings is well seen, not only 
in the familiar fact above mentioned, but in rarious of the inci- 
dents which are to be observed in the Mammoth Tree Grove. 
Turning to one tree, the " Mother of the Forest," already 
mentioned as stripped of its bark to the height of 116 feet, 
we see it still flourishing, as we are assured by Dr Seemann. 
But I am inclined to think that the Wellij^tonia, notwith- 
standing all its greatness, has no special exemption irom the 
evil effects of girdling, and that by and by she will suffer 
from that fatal cause. But beside her lies her murdered lord, 
the " Father of the Forest," who we are told put forth several 
young shoots after he had been felled for aome time ; and there 
are few of her descendants standing around her in which great 
cavitjea (one as large as 17 feet across and 40 feet high) hare 
not been burnt (either in consequence of fire raging through 
the forest, or kindled by Indians), and yet the trees do not 
seem to have suffered. 

Dr George Lawson, in a paper which he read before the 
Edinburgh Botanical Society in March 1854, on the anato- 
mical sttuctnre of coniferee and other gymnogens, noticed the 
microscopical structure of the Wellingtonia gigantea. He 
stated that he found it to present a double row of opposite 
discs, which, as well as their central dot, were elliptical. I 
have been enabled to verify Dr Lawson's observation through 
the kindness of Mr Bryson, who has made sections of the 
wood now received, and carefully examined them. He says, 
" I find the structure on the transverse section resembles very 
much the Taxodium, diaUchum, (deciduous cypress), although 
the reticulations are larger. The radial longitudinal section 
exhibits the coniferous discs perhaps better than any other 
wood I have examined. The discs lie side by side, and do not 
alternate as in the Araacaiias ; they are more oblate than in 
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tbe true pines, and seldom occur in double rows ; on an average 
28 rows of discs occur between the walls of each cell. In 
Taa^odium dwtichum, 20 rows obtain on an average." In Se- 
quoia sempervireTis the discs are round and not oblate. 

Sequoia semfervirens, Lambert. 
The incidental remarks which I have made upon this tree in 
contrasting it with the Wellingtoniagigantea h&veaatlcii^tei 
most of what I had to eay regarding it. It was first discovered, 
by Menzies in 1796, and ie found as far south as the Santa 
Cruz mountains, near Monterey, as well as considerably to 
the north of San Francisco. The character of the tree is well 
described by Douglas, in the passage which has been supposed 
to indicate that he saw the Wellingtonia. " The great beauty 
of Callfornian vegetation," he says, " is a species of Taxodium, 
which gives the mooatains a most peculiar — I was almost 
going to say awful— appearance, something which plainly tells 
ns we are not in Europe." This of course refers to a tree so 
common as to give a tone to the general scenery of the country, 
which we know Wellingtonia is not, while the Sequoia teia- 
permrens is. As already mentioned, it is nearly as large 
and tall as the Wellingtonia, One tree, called by the settlers 
the " Giant of the Forest," is 270 feet high, and 55 in cir- 
cumference at 6 feet from the ground. It is known to the 
settlers ae the red-wood — a name which I find appended to the 
WelUngtonia by Dr Seemann, but this is obviously an error, 
or a mere extension of the name, for the wood of the Welling- , 
tonia has probably never been used for economic purposes by 
the settlers, while the other is largely used. It is of a beau- 
tiful red colour, fine and close grained ; but light and brittle, 
like the Wellingtonia. It is good for purposes where it is 
exposed to water, as some of our own soft woods are, and is 
said never to be attacked by insects. Its bark is thick, and 
even in the young tree is soft and spongy. 

There is another point regarding it worthy of being noticed 
— vii., its great probable age; I do not mean the age of 
the individual trees, although that is by no means con- 
temptible — a slab of the wood deposited by Dr Fisher in the 
8t Petersburg Museum, measuring 15 feet in diameter, anit 
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showing 1008 anaual rings — bat I refer to the age of the 
species. M. Lesqnereuz, who has paid much attention to the 
subject, conceives that he has identified this tree among the 
fossil remains of the tertiary deposits of Vancouver's Island. 
The idea that it gave a character to the landscape in these 
bygone ages, long before the eye of man was present to take 
cognisance of them, cannot fail to escite a feeling of interest 
even in the least poetic. 

P1NO8 ISSIGNIS, Dougl., and PiNCS radiata, Don. 

A suspicion has been gaining ground among botanista that 
— like many other pines which in their extreme forms look 
very distinct, Pinua ineignU and Pinus radiata may be found 
to be aynonymous. Hartweg seems to have had this in his 
mind when he named Pinua radiata, Pinut inaignis macro- 
carpa. Mr Gordon, however, who in his recent valuable work 
on Conifene (the Finetum) shows little inclination to spare 
doubtful species, decides in favour of their both being good ; 
and as he does in this instance what he has usually abstained 
from doing, vts., gives a reason for his judgment, we are en- 
abled to form an opinion for ourselves aa to the correctness of 
the result to which he has come. 

He says of P. radiata: " This beautiful pine resembles P. 
inaiffnia in some respects, but differs very much in foliage and 
cones ; the leaves of P. ineignis are much longer and stouter 
than those of P. radiata, while the cones of P. radiata are 
nearly three times the size of those of instants and with the 
scales much more elevated.*' Now, unless the difference in 
the length and stoutness of the leaves be very marked (which 
is not the case here), I think we can hardly attach much im- 
portance to this as a character. So much depends upon the 
health of the plant, the part of the tree whence the leaves are 
taken, &e., that the most different degrees of length and stout- 
ness of leaf may be observed in the same tree. Aa to the 
cones, they certainly differ widely, but I have received and 
presented to the Edinburgh Royal Botanic Garden Museum a 
branch encircled with a cluster of five cones, three of which 
are of P. radiata and two of P. inaigma, each typical of the 
extreme form characteristic of the two so-called species — the 
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oqI; exceptioD being that thej are here both of the same eize — 
about 4 to 4^ inches in length, instead of the F. ineignis being 
3^ and the P. radtata 6 inches in length, which are said to 
be their usual dimensions. 

Both varieties are found in the same district (the Monterey 
district, to the sontb of San Francisco) and their general ap- 
pearance and the colour of their foliage ia the same. This we 
would perhaps not find out from Mr Gordon's description, be- 
cause he calls the one deep grass-green, and the other deep 
green, a discrepanc; in describing the same thing which must 
have escaped him, for he afterwards refers to Hartweg's de- 
scription of the beauty of the " deep grass-green" of the foliage 
of the one which he had just described as deep green. It is 
very essential for a describer to take care that he always uses 
the same term or phrase to designate the same thing. I could 
point to many who actually go out of their way to find another 
word to express the same quality, intending thereby to escape 
the harshness of constant repetition. But people do not ex- 
pect euphony in scientific descriptions; what they want is 
clearness, and how can that be obtained when different terms 
are used to express the same thing 1 

The specimen mentioned already as having been presented 
to the Botanic Garden- will, I imagine, satisfy every one that 
these two names are only synonymes of the same tree, indica- 
tive of the different states in which it is found, owing proba- 
bly to difference of soil, climate, position, &e. 

Regarding, as I have done, P. ivaignia and P. radtata as 
cue species, I may state that this tree has now been cultivated 
for a considerable time in Britain, and is greatly admired for 
its lovely green hue and soft foliage. Gordon says it is per- 
fectly hardy. In the south of England it is undoubtedly so. 
It is a great favourite in Devonshire, where trees may be fre- 
quently seen between 30 and 40 feet high ; and I believe there 
is a specimen in the garden of Messrs Lucombe, Pierce, and 
Co., nurserymen, Exeter, which is nearly 50 feet high, It 
has not yet, however, been satisfactorily established to be 
hardy in Scotland. By care and protection it has been reared 
to a considerable height, but some sudden spring frost seems 
always sooner or later to cut it off at a time when all danger 
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has been thought past, and all that remaine of the care of years 
is a pile of rust^coloured leaves in place of the tender green 
which yesterday delighted the eye. 

The finest plant with which I am acquainted near Edin- 
burgh, is one in Mr Samuel Hay's lawn at Trinity Lodge. It 
is a beautifully shaped conical tree, nearly 13 feet in height. 
The next in height, perhaps, is one at Mr George Logan's of 
BuddingBton, which is about 11 feet. 

Mr Humphrey Graham, of Belstane, in the Peatland Hills, 
from whom I have received much valuable information regard- 
ing pines (although of too practical a nature to be introduced 
into this Journal), under the disadvantage of an almost sub- 
alpine climate 800 feet above the level of the sea, promised 
to be more successfui in rearing them than any other person 
in the middle or northern district of Scotland with whom I am 
acquainted, but even he had all his plants but two swept off 
by the frost in 1856. He is not discouraged, however, and he 
reports to me that be is still satisfied it will succeed in Scot- 
land, if tolerable care be taken. 

The timber is not good. I remember my brother telling 
me when he was last in this country that it was useless, ll 
would appear, however, that a use has now been found for it. 
In a recent letter he writes, " the street planking here (San 
Francisco) used to be done with Oregon lumber, but now it is 
being superseded by the Monterey lumber (most likely P. in- 
stants) for the reason that it is very resinous, and stands the 
wear and tear of such a purpose better." 

PiNua JEFFREY!, Orcg. Com. (Plates VIII. and IX.) 
This pine was discovered by. Mr Jeffrey, who was sent out 
in 1850 to collect seeds in North West America by an associa- 
tion of gentlemen which originated in this city, and was prin- 
cipally composed of Scotchmen, although it also numbered in 
its body many noble and eminent subscribers from the sister 
kingdom, chief of whom I should mention. His Royal Highness 
the Prince Consort. That association still lives in its embers, 
and I trust that an effort now making to revive it may be suc- 
cessful, and that it may yet make as many discoveries in Japan 
as it did through Jeffrey in Oregon and California. Some 
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subscribers to the asBOciation remembering only that the third 
and last year of Jeffrey's engagement terminated ansnocess- 
fully, and that they had just reason to be dissatisfied with his 
conduct during that year, sometimes speak of his expedition 
aa a failure. But it is unjust so to term it; and if they would 
only remember the quantities of novelties which were dis- 
covered and introduced through his means, they would rather 
treat it as a great success, which only assumes the aspect 
of a partial failure from the knowledge that, great as it was, 
it ought to have been, and might have been, greater still. 
No one could have worked more conscientiously and more 
perseveringly than Jefirey did during the first two years of 
his employment, and bearing in mind the fact that Menzies 
and Douglas went to a virgin country, his collections do 
him no discredit, even as compared with theirs. He dis- 
covered several new pines, six of which were described by 
Professor Balfour, along with figures by Dr Cireville, in one 
of the Reports of the Oregon Committee, and two or three 
more still remain undescribed. The Beport of the Oregon 
Committee having been only issued to its shareholders, can- 
not, perhaps, be strictly said to be published, at least I un- 
derstand that some scientific purists so maintain, although I 
am not sure that they are right, since I see little difference 
between a printed report to an association sent to its subscri- 
bers, and a printed book (published by subscription) sent to 
its subscribers. But be that as it may, Mr Gordon has pub- 
lished the description of this pine in his work, and its name 
and identity are thereby secured. He has not, however, given 
the figure of the cone, which is one of the most perfectly 
beautiful I have ever seen. 

As I have received a sketch of the tree itself, taken by Mr 
Peebles, which I have caused to be lithographed for this 
paper (Plate YIII.), I have thought it desirable at the same 
time to reproduce the figure of the cone (Plate IX.) 

Jeflrey found the tree in Shasta Valley, North CalifcH-nia, 
lat. 41-30°. It has also been found in Scots Valley ; and 
Mr Black, whom I shall have presently to mention, found it 
near Mariposa. It is a fine tree, 150 feet in height, and 4 
feet in diameter. It has not yet been found near enough any 
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of the cities to allow of the economic value of its wood being 
ascertained. 

Finds Mueeayana, Oreg. Com. 
This is another of the species iiacovered by Jefii-ey, and de- 
scribed by Professor Balfour in the Report of the Oregon Com- 
mittee. Mr GrordoQ, however, disallows it, placing it as a syno- 
nyme of P. murieata, but without stating the grounds on which 
he has come to that opinion. It appears to me very distinct ; 
and although I have, as in the case of P. radiata and P. t»- 
eignis, the advantage of additional and better material to form 
a judgment upon than probably was in Mr Gordon's hands, I 
can scarcely acquit him of hastiness in coming to the conclusion 
he has arrived at. He gives a correct account of the locality 
where the true P. mwricata was found, viz., in the mountains of 
Monterey, mountains not higher than 3000 feet, and situated 
near the sea, and south of San Francisco ; and also states 
correctly where Jeflrey had found, what the Oregon Commit- 
tee called P. Murrayana, viz., on the Syskyon Mountains, 
far north of San Francisco, at an elevation of 7500 feet above 
the level of the sea; and the tree is described as being at both 
of these places about 40 feet high. Now, one of the facts with 
regard to the distribution of conifers in California, which 
must have struck any one who has studied the subject, and 
with which Mr Gordon cannot fail to be familiar, is that, tak- 
ing San Francisco as a point, the pine vegetation to the north 
and south of it, making a certain allowance for transitional 
portions, is essentially distinct. In the latitude of San Fran- 
cisco, we have the P. Sabmiana, — to the south of it, P. 
Cowlteri, P. insignia, P. tnuricata, P. hracteata, &c. North 
of it their place is supplied by Picea nohilis and grandie, 
Pinns monticola, P. tuberculata, P. Jeffreyi, Ac; and the very 
circumstances of the one being found at an elevation of 7500 
\\.\ feet, so far north as the Syskyok Mountains,' and growing near. 
' the sea, at an elevation oi 3000, so far south as Monterey, 
ought to have put Mr Gordon on bis guard against confounding 
them. 

Without going into minute detail as to the differences be- 
tween the two, I shall only observe, that the cone of P. muri- 
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caia is 3 inches in leogtili ; while a pretty extensive aeriea of 
P. Murrayana enables me to say, that its dimensions are from 
1^ to 2 inches in length. Again, P. Murrayana has a very 
peculiar long spine, or rather prickle, from 1 to 2 lines in 
length, sticking outwards and backwards from the middle of 
each scale; while P. muricata has only "a slight ridge rnuning 
across the scales near the top, terminated by a short, straight 
broad prickle in the centre." In the specimens of P. Mur- 
rayana which were received from Jeffirey, these spines were 
broken off, and the cone is so figured, and Mr Gordon is not 
responsible for the error thence arising; but they are well 
marked in specimens since sent, more than once, by my 
brother, and now in the Museum of the Botanic Garden, and 
in that of Messrs Lawson. 

Mr Gordon says, that it is the Obispo or Bishop's Pine, and 
perfectly hardy. This is only half true. The P. muricata 
is the Bishop's Pine, and the P. Murrayana is perfectly 
hardy. That the P. muricata is hai'dy, is more doubtful. 

There is another pine known to horticulturists as P. M'ln- 
toshiana, which Mr Gordon considers synonymous with P. 
contorta, Don, but which I think is more likely to prove syno- 
nymous with P. Murrayana. In the young state they are 
undistinguishable ; but I have not seen the cone of P. M'ln- 
toshiana. 

Mr Black, an English engineer who had occasion, in the per- 
formance of works entrusted to him in California, to make use 
, of various of the country woods, informs my brother, that P. 
Murrayana is the best wood in the country for railway sleepers, 
sluice-heads, and purposes where a hard and durable wood is 
required ; but being of a small growth, and more knotty than 
some of the others, is not so good for planks, and what is 
technically known by the term lumber. He also mentions as 
a peculiarity in it, that the rings are more concentrated at the 
outside than at the heart, which he says is just the reverse of 
the others, — only of some of them however, — for we shall find 
that this is also the case with Wellingtonia gigantea. He 
suggests that it may indicate a rapid growth when young, and 
slow afterwards, owing, perhaps, to the scantiness of the soil 
in the rocky regions where it grows. 
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On the Incorreetneee o/the Present Mode of Estimating the 
Mean Temperature m England. Bj Jaues Stark, M,D., 
F.R.S^., Ac., Ac.* 

Aa in other sciences, meteorologists are' ver; apt to be led 
b; a name; and provided a practice be recommended by some 
one who, from his position or otherwise, has acquired a name, 
his recommendation is adopted without examination, evea to 
the damage of the science itself. Such is the case with re- 
gard to the mode of estimating the mean temperature at preseat 
followed in England. Mr Glaisher, who occupies the position 
of Meteorologist in Ghreenwich Observatory, and Secretary to 
the Meteorological Society of England, has recommended, and 
has for years followed, the practice of estimating the mean tem- 
perature by taking it as the mean of the united observations 
made by the self-registering and common thermometers — the 
exact mean of the observations made by each of these instru- 
ments being first altered by certain tables which he has con- 
structed for the purpose of correcting them for what he terms 
diurnal range. 

Let ns look into this subject a little, and see the facts on 
which such corrections are made ; and the principle involved 
in making the altered observations of one instrument made 
the basis for the correction of another and more trustworthy 
instrument, whose indications are at all times steady, and free 
from the liability to error to which the other is subject if not 
read at the exact hour and minute of time when the observa-* 
tion ought to have been made. 

At Greenwich, from 1840 to 1846, a series of thermometric 
observations was made with the common dry-bulb thermometer 
alongside of the wet-bulb, the readings being taken every 
second hour of G&ttingen mean time. It was inferred, but 
without any proof that euch is the case, that the mean of these 
twelve readings in the twenty-four hours would give the ti-ue 
mean temperature of the day, although it was known that 
these readings would almost invariably miss the period when 
the greatest heat of the day occurred ; so that from this oir- 
* Head before the Eayal Societ; of Edinburgh, 16tb Januar; 1860. 
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onmstance, the mean temperature so deduced would always be 
below the truth. It vas also inferred that the readings of 
the dry bulb would not be at all influenced by the neighbour- 
hood of the wet bulb, the evaporation from which would also 
have the effect of causing the dry-bulb readings to he slightly 
helow the truth. It was farther inferred, that the rise and 
fall of temperature ' was uniform between each two-honrly 
period at which the readings were taken ; so that, when tables 
were drawn ap to suit Greenwich time, the corrections to be 
applied were calculated on the principle of uniform rise and 
fall, which we all know is far from being the case. It was 
also inferred, that a period of five years would suffice to de- 
duce a satisfactory mean basis on which all the calculations 
should be founded,~~a fallacy which strikes at the root of the 
whole superstructure. 

Now, any one reflecting on these circumstances will at once 
see that serious errors must arise from constructing tables of 
correction on suchimperfectdata — /^i>^%, Because afive years* 
series of observations is far too short a period to give a satis- 
factory mean result for either daily, monthly, or annnal mean 
temperature ; and, secondly. Because the highest temperature 
of the day not being noted at all by these two-honrly readings, 
we not only obtain a mean result behw the truth, but we have 
no data by which to calculate the period of the day when the 
highest temperature is attained ; and hence the 3 o'clock 
readings are rendered perfectly useless for the purpose of 
estimating mean temperature, when three readings only are 
taken in the course of the day, of which that at 3 o'clock is 
always one. 

First, then, it may he demonstrated that a scries of obse]> 
vatlons for a period of five years only could never elicit a true 
mean, either for days, months, or years; and yet, as the basis 
of all tables of correction must be founded on a fixed mean, it 
is absolutely necessary that that basis he extended over a much 
longer period of years before any reliance could be placed on 
its deductions. Let ns look for a moment at this point of the 
subject. 

Scotland has only had the advantage of having its meteoro- 
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logiosl data collected and pnbtished since 1855. I^t ns see 
how the taet four years Btuid with regard to the one element 
of mean temperature : — 



SooTum*. 




1856, 
1868, 


44-1'' 
4fl-7 
48-0 
466 



It 18 seen at once from this table, that during this period of 
four years there has not been the most distant approach to 
nniformity of even mean annual temperature in Scotland ; but, 
on the other hand, there is the striking fact that during that 
period the mean temperature of one of the years differed from 
that of another by nearly 4 degrees. Now it would be a moat 
unsafe conclusion to deduce from this table that the mean 
temperature of Scotland was iG°'l. The period of time is 
evidently far too short to afford even an approximation to the 
truth. 

If we look at the mean temperature of a few of the months 
during these several years, we shall find a still greater diversity, 
as is shown in the following table : — 



BCOTUND. 


Ton. 


Feb. 


Mftrcb. 


M»j. 


June. 


July. 


Sept. 


1855, . . 

1856, . . 

1857, . . 

1858, . . 
1869. . . 


27-0 
39-6 
39-3 
35 8 
39 6 


3e'o 

39-i 
392 
39-5 
43-0 


44°-0 
46-7 

49'a 

49-6 
51-9 


55°0 
53-3 
574 
58-9 
56 9 


60-0 
66-4 
680 
66 
59-5 


620 
50-9 
56-1 
546 
523 


IU.ge. . . 


12-6 


70 


7-9 


66 


4-0 


41 



By this table it is seen that during a period of five years 
the range of mean temperature during the months has been 
BO varied in different years as quite to preclude the idea of a 
five years' average giving even the most distant approach to a 
true mean. Thus, in July and September, the range of mean 
temperature during five years waa 4 degrees; in June, b'G"; 
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n March, 7°; ia Ma;, 7°'9; wMIe in February it wae no less 
ihan 12''-6. 

Secondly, It may cezt be shown that the two-honrly periods 
of observation could not give the true mean temperature, as 
they did not include the highest temperature of the day, which 
^was from two to six degrees higher than any of the two-hourly 
readings, during the warmer periods of the year. In proof of 
this position is subjoined one of the Greenwich Summary 
Tables for the year 1844, one of the years on which Mr 
Glaisher's Tables of Correction are founded ; and this table 
speaks a language whicb one would think no one can misin- 
terpret. 

This table shows the highest and the lowest degrees of tem- 
perature at Cfreenwich during every month of the year 1844, 
both as noted at the two-hourly readings of the dry-bulb ther- 
~ mometer, and also as indicated by the self-registering thermo- 
meters ; and a comparison of the highest readings of the dry- 
bulb, with the highest readings of the self-registering thermo- 
meter, and likewise the comparison of the lowest readings of 
the dry-bulb with the lowest readings of the self- registering 
thermometer, fully bear out the position which has been stated. 
Thua, erery meteorologist knows, that while the curve of tem- 
perature is very great during the day, the curve of temperature 
during the night is so much less that for several hours of the 
night the temperature varies but little. This table, then, ex- 
hibits also this fact; for while it shows that the two-hourly 
readings approached the lowest temperature during the night 
within a few tenths of a degree, on the other hand, these same 
two-hourly readings never, during any month, reached the 
highest temperature, the very mean of the twelvemonths show- 
ing that the highest readings of the dry-bulb thermometer at 
the two-hourly periods were 2°-4 below the actual highest tem- 
perature which occurred, as indicated by the self-registering 
thermometer. 
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Ortmwiik. 


D.7-BtiH. 
Theruomtter. 


'S.StS? 


1841. 


HUWt 
nxUag 


LoWMt 

nadlng 


lUDg.. 


sr;. 


rwidiDg. 


Ruse. 


Jaautrj, . 

M«eh,. . 
April, . . 
JUy. . . 
June, . . 
Joly. . . 
Augnrt, . 

Oelobw, . 
NoTember, 
Deoenba, 






63-8 
463 
«?■« 
74-6 
74-6 
853 
86-1 
726 
73-1 
6B-9 
«7-4 
4«0 


18-« 
21-2 
24-3 
340 
34-6 
436 
47-3 
43-1 
35-2 
31-5 
28-8 
21-6 


S4-2 
271 
333 
40-6 
40 
397 
379 
29-4 
37-9 
84-4 
28-6 
24-4 


fl3-7 
fiO-4 
60-2 
749 
77-4 
876 
87-4 
75-4 
78-0 
67-4 
S8-1 
493 


18-8 
20-0 
241 
33-4 
33-9 
43-4 
47-1 
42-3 
34-8 
30-8 
27-4 
21-1 


34-9 

30-4 
361 
41-5 
43-5 
44-2 
40-3 
32-6 
43-2 
36-6 
30-7 
28-2 


Meu, 






65-9 


31-9 


33-9 


68-3 


31-4 


36-8 



This table, theo, at once proves, what tsb atatiecl at the out- 
set, ihat readingB at two honrly periods maet ftul to give the 
trne mean temperatore, and must indicate a mean temperature 
beUwt the tmth. Bat vhat is true of the moaths ia also true 
of the days, and this, of course, to a greater extent than the 
months themBelves. Let as take an example from the Green- 
wich observations of the highest temperatures \>y each kind of 
instrument on consecutive days of the same mouth of 1844, 
On the 2d of September, the highest of the two-hourly readings 
of the dry-bulb thermometer vas 73°'l, but the actual highest 
degree of temperature which occurred that day was 78°, as regis- 
tered by the self-registering thermometer. On the 3d Septem- 
ber, the highest two-hourly reading was 68°-7, but the actual 
highest degree of temperature that day was 71°'4. On the 4th 
September, the highest two-hourly reading was 72'''8, but the 
actual highest was TS"-?. On the 5th September, the highest 
two-hourly reading was 69°-l, but the actual highest was 71°*3. 
On the 6th September, the highest two-hourly reading was 
72°-2, but the actual highest was 73°-8. On the 7th Septem- 
ber, the highest two-hourly reading was 72"-d, but the actual 
highest degree of temperature was 74°. These, then, may 
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serve as examples of the at&tement made, and at once account 
for the mean of the two-hourly readings being below the mean 
of the self-registering thermometers, and of course below the 
truth. 

Had Mr Glaisher, howeTcr, confined his corrections to the 
dry-hnlb readings alone, no great harm might have resulted, 
provided these corrections were applied to their legitimate use 
— viz., to enable a person from one reading of his thermometer 
daily to deduce the probable mean temperature of his locality 
for each month. But Mr Glaisher has gone far beyond this ; 
for he not only alters by these tables every observation made 
with the dry-hulb thermometer, so as to let the mean of no 
series of observations be published aa observed, but, from 
finding that the mean of his two-hourly readings was always 
below the mean of the observations made with the self-regis- 
tering thermometers, he alters their means also, by deducting 
from the mean of each month a quantity which is intended to 
reduce their mean to the mean value of his two-hourly read- 
ings. He thus commits two great enoiB— first, in assuming 
that the two hourly readings of the dry bulb, taken in the 
faulty circumstances above noticed, give the only true mean 
temperature : and, secondly, that the mean of the self-regis- 
ing observations must be erroneous. He hence asserts that the 
mean temperatures procured by taking the strict mean of the 
maximum and minimum readings of the self-registering ther- 
mometers are too high. I shall however prove, I trust to 
your perfect satisfaction, that the strict mean of the maximum 
and minimnm self-registering thermometers (provided these 
instruments be of proper construction) is far nearer the true 
mean when unaltered, than when altered by Mr Glaisher's 
tables. 

Now, to prove this point, I am prevented from referring to 
the Greenwich observations, first, because the original obser- 
vations, from which Mr Glaisher drew his conclusions, were 
made with that most untrustworthy instrument, Six's register- 
ing thermometer, so that I cannot refer to the observations 
made with it ; and, secondly, because when, at Greenwich, 
instruments of proper construction were procured, Mr Glaisher 
has published no results which could permit any one to test 
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tbe aoooracy or applicability of hia tables. He has not only 
abstained ftvm poblishing the mean results of the dry-bulb 
obserrations, but also those of tbe vet-bulb ; and contents 
himself irith publishing certain deductions alone, and an esti- 
mated mean temperature, a compound result of altered dry 
bulb and altered eelf-regiatering tkermometrie means — and 
this result deduced on a principle which every one who eza- 
minea it mast oondemn. This practice, in a public obserra' 
tory, whose observations are made and published at the public 
expense, is strongly to be condemned. Whatever corrected (l) 
mean results, or deductions from theee, are published, the strict 
means of the whole of each series of original observations, 
freed merely from instrumental errors, ought to be given in 
full at tbe same time, in order that others, who consider the 
tables used for their correction to be erroneons, or who. though 
they admit the principle of the correction, may consider a five 
years' period of time far too short to give trustworthy means, 
or who deny that corrections proper for Six's instrument are at 
all needed for those constructed on Rutherford's, or Negretti's, 
or Phillip's principle, or who may wish to verify the accuracy 
of the corrections applied, may have it in their power to exa- 
mine the subjects for themselves. Besides, tbe calculator 
may have blundered hia calculations ; he may have added 
a correction when he ought to have deducted it, and the 
estimated results, as published, may differ widely from tbe 
truth. 

But it ia not only the Greenwich observations which are 
altered in thia manner. Mr Glaisber, from his position as 
Secretary to the Meteorological Society of England, alters in 
the same manner the results from all the fifty-five Meteorolo- 
gical Stations in England; and as he similarly withholds the 
strict means of the different series of observations made with 
the dry and wet bulb thermometers, he prevents all inquiry as 
to the correctiiess of the alterations which be makes. 

In order, then, to prove that the mean temperature as deduced 
by taking the strict mean of the maximum and minimum read- 
ings of the self- registering thermometers, ie far nearer the 
true mean than when altered by Glaisher's Tables, reference 
will be made to the Scottish series of observations, which are 
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made with trustworthy iDstrtiments ; and wliich, from dieir 
very number, ensure an accurate mean result, much more 
truly than if they were the limited obserrations made at one 
station. But in Scotland we have, in addition, a series of oh- 
BervatioDs carried on at Makerstoun, by our late Tenerable and 
honoured President, Sir Thomas M. Brisbane, with a care and 
accuracy which nothing can Burpass. Eeference will there- 
fore also be made to the Makerstoun observations, for the 
years 1857 and 1858, to illustrate and prove the same point. 
The following table gives the mean readings of the mazi- 
mam and minimum self-registering thermometers, and along- 
side of these, the mean of the morning and evening 9 o'clock 
readings of the dry-bulb thermometer at Makerstoun, for ^e 
several months of the years 1857 and 1858 : — 





1S5T. 


1858. I 


Uonthl. 


M.>n of 
aelf-«glrt. 


MeBDOf 

Dry-bulb 
Thermom. 


Meau of 

Self-reglat. 


Mwnof 
Drj.bulb 


Juioarj, 
Febniary, 
March, 

June, . 

July, . 

August. 

September 

Odtober, 

NoTember 

December 










36-5 

391 

39'4 

42-7 

493 

570 

56-2 

60-fl - 

M-9 

fiO-6 

430 

*4-9 


35-3 
38-2 
391 
. 42-3 
48-6 
57-1 
58-2 
60-2 
54-9 
49-4 
480 
44-5 


38°-8 
351 
400 
441 
49-a 
69-4 
S6-5 
57-5 
55-2 
460 
397 
390 


sl-s 

34-8 

39-4 

440 

492 

696 

55-7 

57' 4 . 

63-5 

45-2 

380 

38-2 


Mean, . . . 


47-8 


47 S 


46-7 


460 



By this table it will be seen, that at Makerstoun, in the 
Bonth of Scotland, the mean temperature, aa given by the 
9 o'clock morning and evening readings of the dry-bulb 
thermometer, is so very close on that of the self-registering 
mean, that the difference might almost result from the mode 
of taking the readings. The tenths of a degree are all esti- 
mated by the eye, and according to the level at -which the in- 

Coot^lc 
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Btmment is preseDted to the eje, there may easily be Mer- 
eiie«s of Beveral tenths of a degree. The slight differe&ces, 
howerer, between the means of the two kinds of iustnimenti 
may have been caused by the Sunday readings haTingbten 
included in the readings of the self-registering thermometers, 
whereas no Sunday obserTations are taken with the dry-bnl^ 
thermometer. 

Let OS, howerer, suppose for a moment, that the Greenwid 
Table of Corrections,* /or the dry-bulb reading at 9 o'clock, 
applied to Makeretoun. On the mean of the year, they would 
add six-tenths of a degree to the mean of the dry-bulb readinga. 
and thus bring the mean of the dry-bulb for the year 1857 to 
48°-l, and that of 1858 to 46''-6. To procure a mean result, 
howOTer, for these years we may, for the sake of illustratioii, 
unite the means, and divide by two, when w^e get, as the mean 
result of the two years, the mean temperature of the dry-bulb 
corrected by the Greenwich Tables, as 47'''3 ; while the mean 
of the self-registering thermometers as obserred, and witbont 
any correction whatever, is within one-tenth of a degree of tie 
very same — viz., 47°'2. This fact of itself clearly prores, that 
the mean temperature which ia the strict mean of the self- 
registering thermometers (when these are of proper construc- 
tion) is the true mean, and requires no correction whatever. 

This fact is still better and more satisfactorily demonstrated 
by the Makerstoun observations for 1844, the last of the 
Makeretoun Meteorological Reports published by the Boyal 
Society, which contains Summary Tables of the hourly read- 
ings of the common thermometer. In the annexed table, the 
Sunday readings of the self-registering thermometer are ex- 
cluded, in order to render the results of dry-bulb and self- 
registering thermometers thoroughly comparable, — no readings 
of the dry-bulb being taken on Sunday. 

* Two tables fur dlnmkl range h&ve beeo drawn up in Scotland — tIi., tM 
Leith and for CuUoden. Tbe data on which these are founded are too impcT' 
feet to render them truetworthj'. The; however demonstrate, thiit the bor»T 
(mlacalled diarDa])ranga of temperature is verj much lesa la Seotli 
at QrcenwicB. 
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Makerstohh. IBM. 


Months. 


Mean of 

Seir-regiat. 

Therm. 


Msanof Dry- 
fa Qlb hourly 


Jannory, 

February, ... 

MMch, .- 

April, 

May, 

Jane 

^■dy. 

AngiMt, 

October 

November, 

December, . . . , . 


33°63 
3247 
38-60 
*7.08 
48 69 
65'26 
56-07 
55'87 
5302 
46 33 
41-88 
31-73 


36-92 
32-22 
38-23 
46-60 

48'46 
54'20 
55-56 
54-32 
62-46 
46-71 
4866 
31-63 


Mean. 


45-05 


4493 



B; this table it is seen that the mean annual tempeiature, 
as taken by the hourly readings of the dry-bulb thermometer, 
waa 44°-93, while by the eelf-registering thermometer it was 
45° Fahr,, a correspondence bo close that it is scarcely pos- 
sible to get a nearer approximation. Here, then, we find that 
hourly readings of the dry-bulb thermometer give an annual 
mean temperature within one-tenth of a degree of the strict 
mean of a elf -registering thermometric observations ; and as 
we all know the care and accuracy with which the Makerstoun 
observations are made, even if this fact stood alone, it woold 
prove the point contended for — viz., that, in so far as yet ap- 
pears, the strict mean of the self-registering thermometers, 
whm these are of proper construction, give the true mean 
temperature. It may be remembered, that all the tables of 
correction which different meteorologists in this country and 
on the continent have published, for the purpose of correcting 
the mean values of the self-registering thermometers, were 
drawn np from observations made with that untrustworthy 
instrument. Six's self-registering thermometer — an instrument 
ao notoriously untrustworthy, that it would not now be received 
into any observatory in this country. 
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These reaalts, then, appear to demonstrate, in the most 
satisfactory manner, that in Scotland the eelf-regutermg 
themtometera, if of proper construction, give the true mean 
temperature and require no correction whatever. This con- 
elusion is rendered still more certain by taking the mean of 
all the obserrations made in Scotland with the two sets of in- 
strnments during the years 1857 and 1858. 



Ali. Scotland. 


1867. 


1858. 




Mean of 


Mean of 


Mean of 


Mean of 


MoDtbt. 


Self-reg;i8t. 


Drj-bnlb 




Dry.bnib 






Thennom. 




Thermom. 


Jaanaj, . . . 


35-7 


35-6 


39-3 


39 3 










393 


39-2 


33-8 


351 


Much, . 








39-2 


38-9 


39-5 


39-0 


April. . 










42-7 


42-8 


438 


43-6 


M»y, . 










49-8 


19'7 


49-5 


49-7 


J J>. . 










57-4 


S7-6 


58-9 


R90 


July, . 










580 


581 


560 


56-1 


AagMt, 










60-0 


59-7 


579 


58-1 


September 










56-1 


56-0 


64-5 


544 


October, 










49-6 


49 4 


449 


443 


November 










43 7 


435 


39-4 


38-8 


Deoember 










44-9 


45-0 


399 


39-9 


Mean of Year, . 


48-0 


47-9 


46-6 


46-6 



This table, then, affords an additional demonstration of the 
fact that, in Scotland at all events, the mean of the eelf- 
regitt&ring thermometers gives the true mean temperature, 
and requires no correction whatever for any supposed monthly 
variation. It also shows, what the Leith and Makerstonn 
observations had previously demonstrated, that the 9 o'clock 
morning and evening readings of the common thermometer 
give a very close approximation to that mean ; so close, indeed, 
that for all ordinary porposes their mean results might be 
used wherever the means of the self-registering thermometers 
were nnattainable. 

But, as before remarked, Mr Glaisher would allow no result 
to be published as observed, but would apply to all results 
some fancied correction. Having, therefore, made hia correc- 
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tion on the dry-bulb thermometer, to bring it to what be terms 
its true mean, he proceeds to do the same to the mean result 
of the self- registering thermometer. As his faulty observa- 
tions at Greenwich made it appear that the Six's self-register- 
ing thermometer always gave too high a mean temperature, 
in order to reduce that mean to strict conformity with his sup- 
posed true mean, as given by bis two-hourly readings of the 
dry-bulb thermometer, be deducted from the self-registering 
mean a quantity equal to the difference betveen the mean 
readings of these two instruments. On the mean of tho year 
that deduction amounts to 1°*07 ; so let us for a moment see 
what effect Mr Glaiaher's corrections^) would have on our 
Scottish observations — whether they would cause them to 
agree more closely, which if they were really corrections they 
would do, or whether they render both mean temperatures 
unqueationably Incorrect and quite diverse from one another. 
The following table, then, exhibits the mean results at 
Makerstoun and for all Scotland for tbe years previously 
quoted, with the corrections to each set of iostroments required 
by Glaisher's Tables, and the asserted uniformity sought for 
by tbe application of these tables : — 





MUQIMTOtll.. 


s..,^ 


IM^ 


.«7. 


.«a 


I,.,. 


,« 


■si 


ill 


L 

r 








i 
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^1 
= 1 
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1 

s 


"" 


o-oo 


47 so 


+08 


— lOT 


„, 


•"» 


+06 


"■» 




Corrections tor each bj 
Olilaher^ Tablet, ... 
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U«i 


««3 


"» 


«1 


«e3 


"" 1 "»■ 


"' 


"•" 


471 



By this table it is seen that, instead of Glaisber'a corrections 
causing tbe observations made by the two kinds of instruments 
to agree, it causes them to differ most widely from one another. 
Yet the very object of applying these corrections at all was 
for the express purpose of making tbem correspond. 

This table, therefore, it is hoped, will satisfy even the most 
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prejudiced, that to alter by GlaisHer's Tables the meana as ob- 
served, or, to nae scientific language which mystifies while it 
prevents inquiry, " to apply a correction for diurnal range," 
is only propagating error. This table, above all, shows the 
error of altering the means of the self-registering thermome- 
ters, which were all correct before being altered by Glaisher's 
Tables, bat are just as manifeetly rendered incorrect when 
changed by these tables. 

Now, seeing this is undoubtedly the case in Scotland, and 
is proved to he so even with one of its most southern stations, 
Makeratoun, it ia nearly certain that such will alao be found 
to be the case with nearly all, if not all, the stations in Eng- 
land, including Greenwich itself. We are precluded, however, 
from demonstrating that such is absolutely the case, by the 
circnmstance that since this mode of altering the mean reeolte 
has been adopted, Mr QJaisher, both in the Greenwich Observa- 
tions, and also in the Meteorological Beports and Tables for 
all England, has ceased publishing the observed means of all 
the diiTerent aeries of readings from the dry and wet bulb 
thermometers, so that he puts it out of the power of any one 
to test the applicability of his correctness. 

It ought to be laid down as a principle, that, if the mean 
temperature is to be estimated at all, it ought to be deduced 
from the seriea of observations made with one form of instru- 
ment alone — and the one least liable to error ia the self- 
registering thermometer, constructed according to Rutherford's, 
Phillip's, or Negretti's principle ; observations made with Six's 
thermometer being utterly worthless. There ia thus avoided 
all source of error from not being certain of the amount of 
diurnal range which exists at each station, or from neglect to 
read the inatrument at the exact minute of time when it ought 
to be read — aources of error which alwaye exist when the dry- 
bulb readings are made use of. This mode of estimating the 
mean temperature also renders easy and certain the comparison 
of temperatures at different stations, or different parts of the 
world ; it alao avoids all those errors which arise from blunders 
on the part of the calculator, who, if he makes use of tables 
is apt to add a number when he ought to deduct it, or deduct 
it when he ought to add it ; and who, if he need Glaisher'a 
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Tables, as originally published In the " Philosophical TraoB- 
actioDB," would be sure unwittingly to commit mistakes, as 
these tables are themselves not free from serious blunders. 

What, however, I most especially desire to effect by direct- 
ing attention to this subject is, that in all the Meteorological 
Reports which are published, the strict mean of each series 
of readings by the different thermometers — as observed — 
should be given without any correction whatever for supposed 
diurnal or monthly range. All such correctioDs may be false, 
as they may be deductions from observations not in them- 
selves trustworthy, as was the case with those from which 
Glaiaher's Tables were constructed. But when the original 
observations themselves are published, every one has it in his 
power at any subsequent period to correct them, should trust- 
worthy tables of correction be drawn up ; and, in the meantime, 
he cein compare them with observations made with similar in- 
struments in other situations — a thing put out of his power to 
do so long as the present practice is followed. 

It is to be hoped that the facts adduced have sufficed to 
prove that the mode of estimating the mean temperature em- 
ployed by Mr Glaisher is quite inapplicable to Scotland, and 
only leads to erroneous results. These same facts also afford 
strong ground for concluding that the same will be found to 
be the case with the English observations. These facts seem 
further to prove that, in the present state of our knowledge, we 
cannot go far wrong in holding that to be the true mean 
temperature which is the strict mean of the eelf-regietering 
maaiimum, and Tninimum ihermonietric observations, when 
these instruments are of proper construction ; and as this 
mode of estimating the mean temperature is simple, requires 
no correction whatever for diurnal range, is strictly compar- 
able with similar observations made in other parts of the 
world, and is free from all those sources of error to which the 
dry-bulb thermometric observations are liable, it ought, in 
the meantime, to be adopted as the true mean temperature, 
and be quoted as such. 
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Remarki on the recent progress of Sanskrit Literature and 
Comparative Philology. By JoHN MuiR, D.C.L. 

I propose, in this paper, to give some account of the recent 
progress of Sanskrit literature, and of comparative philology. 
As, however, these subjects have not jet attracteiJ in this coun- 
try that degree of attention which their importance demands, 
it may be advisable to premise eomc iDformation regarding the 
earlier stages of their cultivation. The exietence of Sanskrit, 
as the sacred depository of Hindu literature, was known to 
the early Jesuit misaionaries in India ; and they had not only 
studied that language, but also, in one instance at least, made 
it the vehicle of conveying religious instruction. But the 
effective and continuous study of thin important and venerable 
tongue may he considered to have commenced with Sir W. 
Jones, who landed in Calcutta in 1783, and was the translator of 
the " Institutes of Mann," and of the drama of Sakuntala^ and 
the author of various dissertations on the mythology of the 
Hindus, and the affinities of that people with other nations. 
This study was assiduously prosecuted by Mr H. T. Cole- 
brooke, who (in addition to various other important services) 
was the first to supply a tolerably complete sketch of the 
character and contents of the Vedas (1805) ; and who after- 
wards expounded, with remarkable accuracy, the principles of 
the different systems of Hindu philosophy (1823-1827). The 
next scholar whom we must mention as having distinguished 
himself in the same field, is the present Boden Professor 
of Sanskrit at Oxford, Mr H. H. Wilson, who published in 
1819 the first, and in 1832 the second edition of his " Sans- 
krit and English Dictionary;" in 1827 his " Select Spe- 
cimens of the Theatre of the Hindus;" in 1837, Mr Cole- 
brooke's translation of the " Sankhya Karika," or " Memo- 
rial Veraea of the Sankhya Philosophy," with notes and illus- 
trations by himself ; in 1840, his translation of the " Vishau 
Pur^a," a system of Hindu mythology and tradition ; and in 

1850-1857, three volumes of his translation of the Higyeda. 
The only other British student of Sanskrit whom it is neces- 
sary to mention here is Dr Ballantyne, Principal of the 
Government College at Benares, who has within the last few 

-ears made some important contributions to our knowledge of 
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Hinda philosophy. (See the last number of this Journa1,p. 103). 
The study of Sanskrit was early taken up, and has long been 
pursued with vigour, on the continent. In 1808, F. Scblegel 
published his essay on the language and wisdom of the Indians. 
In 1823, A. W. von Schlegel published an edition and Latin 
version of the "Bhagavad Glta ;" aiid (1829-1838) two volumes 
of the "Bamayana," with a translation of the first. F. Bopp 
seems to have begun in 1816 the publication of his works on 
the grammar of the Sanskrit, and on comparative philology, — 
a science towards the construction of which he has since then so 
largely contributed. The other foreign scholars who have 
laboured most assiduously and fruitfully in the cultivation of 
Sanskrit literature, are the late Frederick Kosen, editor and 
translatoroftheFirstBookoftheEigVeda(1838);thelamented 
E. Bumouf, editor and translator of part of the " BhagavataFu- 
rana" (1840-1847), and the historian of Indian Buddhism ; 
Lassen, the author of the " Indian Antiquities" (Indische 
Alterthumskunde, 1847-1858), an attempt to construct a con- 
tinuous history of ancient India from the mass of heteroge- 
neous data afforded by Indian literature, coins, rock and pillar 
inscriptions, &c. ; Boehtlingk, editor of the Indian Gram- 
mar of Rinini (1839, 1840), and (in company with Roth) 
compiler of a Sanskrit and German Lexicon ; Roth, the author 
of three dissertations on the Yeda, and editor of the Atharva 
Veda, 1855-1856 ; Benfey, editor and translator of the 
SamaVeda; Max Miiller, editor of the Rig Veda (1849-1856), 
and author of the "History of Ancient Sanskrit Literature" 
(1859) ; Weher, editor of the White Tajur-Veda, and its 
appendages (1852-1859), and author of a short history of 
Indian literature (1852) ; Gfotdatiicker, the compiler of a 
new Sanskrit-English Dictionary on the basis of Wilson's ; 
Gorresio, editor of the " Eamayana," with an Italian version. 
(1843-1858) ; Dr E. Roer, who has rendered good service 
by editing various Sanskrit works for the Asiatic Society of 
Bengal, and by publishing some translations and dissertations 
within the last few years ; and, finally, M. Adolphe Begnier 
of Paris, the translator of the " Pratisakhya Sutraa." 

I shall now give some account of the most important labours 
of these scholars whose names have just been mentioned. 

A new era in the department of Vedic literature ^ay be 
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said to date from the publication, in 1838, of the First Book of 
the Big Veda, with a Latin verBion, bj Frederick Rosen, a pro- 
mising German scholar, who unhappily died in 1837, at tbe 
early age of thirty-two. His merit Is to have " discovered that 
the character and genius of the Indian literature and lan- 
guage could only be completely understood by tracing them 
back to the earliest periods to which the Vedas belong," and 
to have " formed the project of endeavouring to remove the 
obscurity by which they are surrounded." He had intended 
to have prefixed to his work " a comprehensive view of the 
character and manners of the Hindoos in that early period ;" 
but the completion of his work has been reserved for others." 
In 1841 a translation of the ^ma Veda was published by 
the late Rev. Dr Stevenson, formerly of Bombay. In 1843, 
the text of the S^ma Veda was published by Dr Stevenson 
and Professor H. H. Wilson. The next writer who made any 
further contribution to our knowledge of the Vedas was Dr 
Kudolph Roth, who in 1846 published his three dissertations 
on the "Literature and History of the Veda" {Zur Litteratur 
and Geschlchte des Weda ; drei Abhandlungen, Stuttgart, 
1846). In these short essays, a great deal of information on the 
contents of the different Vedas, and the Pratisakhyas or gram- 
matical works connected with them, is contained; and some 
interesting historical facts relative to the relations of the 
priestly and regal families of India in that primitive era, and 
other similar points, are deduced from an examination and com- 
parison of different hymns. In 1848-1851, appeared M. Lan- 
glois'sFrench version ofthe Rig Veda, which is not very highly 
■ esteemed by German criticS' Professor Benfej's edition oi 
the Sama Veda, with a German translation, appeared at Leip- 
zig in 1848. The glossary attached to this work coDtains many 
important contributions to a more accurate knowledge of the 
meaning of Vedic words, the moat anciout extant specimens of 
the Indo-Germanic vocabulary. In 1852 appeared, at St 
Petersburg, under the authority of the Imperial Academy of 
Sciences, the first part of a new Lexicon, Sanskrit and Cier- 
man, compiled by Bohtlingk and Roth, of which two volumes, 
forming two-fifths of the whole work, have now been pub- 

* Preface to bie edition of the First Book of the Rig Vad*, p. »i. 
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lished. Inthisimportantwork the first attempt on a large scale 
wa.s made to apply the principles of scientific lexicography to 
the Sanskrit language, and to evolve etymologically and other- 
irise the trne signification of the words peculiar to the Yeda, 
the proper meanings of which have-not in many cases been pre- 
served by Indian tradition. The new " Dictionary, Sanskrit 
and English, extended and improved" from the second edition 
of Wilson's Dictionary, which was begun in 1866 by Profes- 
sor Goldstiicker single handed, and of which three numbers 
have now appeared, is another laborious and comprehensive 
eflbrt of scientific lexicography. In his "Academical Pre- 
lections on the History of Indian Literature," Professor Al- 
breeht Weber of Berlin supplies a condensed and comprehen- 
sive account of Sanskrit literature from the earliest period, 
which dwells most fully on the hymns, the Brahmanas, the 
Upanishada, and other similar productions connected with, or 
arising out of, the Vedas. The same able writer has made 
many interesting contributions to the history of the same early 
era in his " Indische Studien," and has also, as we have seen, 
brought out an edition of the White Yajur Veda, which he is 
preparing to complete, we hope at no distant period, by pub- 
lishing a translation of the text of that Veda, with a partial 
translation of the " Satapatha Brahmana," and separate re- 
searches on the Yajurvedic ceremonies. 

The most important works, however, connected with Vedic 
literature, which have yet appeared, are those of Professor 
Max Miiller of Oxford. These are hia edition of the Rig Veda, 
and his " History of Ancient Sanskrit Literature" (1859), 
The Rig Veda is by far the most important of the Vedas, as it 
contains the most extensive collection of the oldest hymns ; and 
while two of the other Vedas (the Yajur and the Sama) con- 
sist, in whole or in part, of fragments extracted from the 
hymns for liturgical uses, the Rig Veda contains the complete 
hymns, arranged without reference to any such limited design, 
and therefore more available for historical purposes. The three 
quarto volumes already printed by Professor Miiller contain 
about three-fifths of the whole collection, accompanied by an ex- 
position by an Indian commentator of the fourteenth century, 
A.D. The greater part of the hymns included in these three vol- 
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amea have been tranBUted by Mr H. H. Wilson, Boden Pro- 
feBBor of SwiBlcrit at Oxford. In hia translationa, Professor 
Wilson almoat invariably adopts the principle of following the 
interpretationa of the Indian commentator. But as many of 
the vorda occnrring in the Vedae became obsolete in later 
Sanskrit, and as it is the opinion of most Oriental scholars in 
Germany that the true sense of many parts of the hymns has 
not been preserved by Indian tradition, the translation of 
Frofesaor Wilaon is not regarded in Germany as satisfying 
all the requirements of modem scholarship ; and it is expected 
that a comparison of the Vedic words and expressions as 
employed in different pasaagea, and a more exact study of their 
etymology, will lead by degrees to a nearer aacertainment of 
the aense. 

In his " History of Ancient Sanskrit Literatnre," which had 
been long expected, and haa but recently appeared, Frofes- 
aor Max Miiller haa presented ns with a very accurate and 
comprehensive, thongh still a general, account of theVedas, 
and all the works connected with and growing out of them. 

The whole interval during which this entire literature was 
in process of formation, is divided by Professor Mflller into 
four periods — viz., the Chhandaa period, the Mantra period, 
the Brahmana period, and the &&tra period. The first period 
he computes to have lasted from 1200 to 1000 B.C., and 
during that time the most ancient of the Vedic hymns were 
composed. The second period lasted from 1000 to 800 b.c., 
when those later hymns were composed which are distinguish- 
able from the older ones by bearing traces of the growth and 
development of a sacerdotal spirit and system, and' by other 
indications of a departure from primitive aimplicity and art- 
lessnesa. The third period, which lasted from 800 to 600 b.c., 
was that of the Brdhmanas, or most ancient liturgical books, 
in which the ritual application of the hymns ia prescribed with 
tiresome minuteness, and often with a mixture of childish 
allegorical interpretation. The fourth period is that of the 
SUtraa, or aphorisms, in which the ceremonial prescriptions 
were reduced to a more compact form, and to a more precise 
and acientific system. 

This volume is one which every scholar and every genuine 
etudent of ancient history will peruse with the greatest plea- 
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sure. There could be do greater mistake than to Buppoae it 
the production of a mere Orientalist. There may no doubt 
have been, and possibl; there may still exist, some Orien- 
talists of contracted views, who attach an exaggerated im- 
portance to the particular department of research to which 
they have devoted their lives ; though this could not be juatly 
said of some of our best Indian philologists, such as Jones 
and Oolebrooke. £ut, in fact, neither narrow nor compre- 
hensive views are peculiar to investigators in any one depart- 
ment of learning. If some Orientalists have been men of a 
contracted mental range, the same charge may be justly 
brought against manystadents of occidental learning, who hav« 
never conceived that any light could be derived from Eastern 
sources to elucidate the languages, history, or mythology of 
the West: This class is now, however, fast dying out, and a 
conviction that the history of language, of religion, of civil- 
isation, of philosophy, and of the progress of the human mind 
in all its developments, may receive the most valuable illus- 
tration from Oriental sources, is rapidly gaining ground 
among all the ablest writers in Crermany and France, and, 
in a less degree, in our own country also. Professor Miiller 
is one of the ablest writers of this new school. He is a 
scholar, who to a philosophical mind and comprehensive views 
unites a refined taste and a poetical imagination. Though a 
German, he is master of a beautiful English style. His work, 
like all others of a learned character, would be incomplete and 
unsatisfactory if it did not supply us with precise and accu- 
rate details on all branches of the subject which it professes 
to treat ; but, while furnishing such details in a readable 
shape and in lucid order, it also contains much matter that is 
of the very highest general interest. Commencing with a 
statement of the objects of Sanskrit philology, especially of 
the light which it is calculated to throw on the earliest 
progress of the human mind, it proceeds to touch upon the 
common origin of the Indians with the Greeks, Latins, Cler- 
mans, &c., and depicts in lively colours the marked contrast 
between the parts performed in the great drama of his- 
tory by the western and the eastern branches, respectively, 
of the great Arian race ; — between the energetic activity ex- 
hibited by the Greeks in all that concerns the outward existence 



248 Mr J. Muir on the Progress of 

of man, and the character of dreamy inaction displayed by the 
Indians after they had become separated from the other mem- 
bers of the same original stock, and had begun to develop in their 
new home the peculiar features of their own moral and intel- 
lectual life. The concluding chapter is certainly not inferior 
in Talue to the introductory portion of the hook. In it the 
author treats of the most ancient hymns of the Veda, of which 
he adduces several curious and interesting specimens ; adding, 
at the same time, many profound and beautiful reflections in 
reference to the religious and philosophical thought exhibited 
in these ancient productions. 

Notwithstanding the important contributions already made 
to Indian philology, this study must yet be regarded, as Pro- 
fessor Miilier himself remarks (p. 3), as being still in its in- 
fancy, or at least as having very much still remaining for it 
to effect. His work, with all its high merits, leaves much 
to be done for thn study of the Vedas ; in fact, it does not 
profess to offer us more than Yedic prolegomena. A minute 
and detailed examination and comparison of the hymns still 
remains to be executed. An attempt most be made to inter- 
pret them more accurately, to classify them, to fix their com- 
parative age, to ascertain which are the most ancient and 
original, and which of them have borrowed those phrases 
which are common to them with others ; to trace the history 
of their authors the rishis (or bards), their relative antiquity, 
and their relations to each other; to determine what ideas 
these rishis entertained of themselves — whether, originally or 
at a later period, they looked upon themselves as inspired ; 
what conceptions they entertained of their gods ; and whether 
there are any certain indications in the hymns of an older and a 
newer mythology (as Professor Both supposes). Much also re- 
mains to be done in determining what are the real relations of the 
early Indian and Iranian (or Fersisn) nations, as well as of their 
mythologies. We should like to have it ascertained, if possible, 
more nearly than has yet been done, at what era, and in what 
country, and on what grounds, those two branches of the Arian 
race (which continued to live together long after the other 
members of the same stock had departed to the north-west) 
were at length Impelled to separate. "We are also in want of 
further information as to the degree of connection which exists 
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between the mythologies of India and of Greece. This Bubject 
was treated in Professor MiiUer's article on Comparative 
Mythology, in the Oxford Essays for 1856; and a branch of 
it has lately been discnssed by Dr Kuhn in his " Herabkunft 
des feuers und des Gotter-tranks" (Descent of Fire and of the 
Celestial Beverage), 

The science of comparative philology is, as is well known, 
very closely connected with the study of Sanskrit. It is this 
ancient and venerable tongue which has supplied the wanting 
link for binding together the different languages of the Indo- 
Germanic fami1y,and the key which most effectually unlocks all 
the mysteries of their structure, and of their mutual relations. 
I must presuppose in the reader a general acquaintance with 
the principles of this new science of comparative philology, 
founded by Bopp and other German scholars ; as, for instance, 
the division of languages into groups or families, such as the 
Semitic (consisting of Hebrew, Arabic, Syriac, &c.), the Indo- 
Germanic (consisting of Sanskrit, Greek, Latin, Gothic, &c.), 
according to their respective affinities in regard (1.) to roots, 
and (2.) to structure — i.e., the laws for the formation and 
inflection of words ; and I shall also presuppose an acquaint- 
ance with the desults reducible from the science in regard to 
the mutual affinities of the nations by whom the languages 
composing these several groups have been respectively spoken. 
I shall only allude to some of the more recent labours in 
this department of linguistic science. A new edition of Pro- 
fessor Bopp's " Vergleichende Grammatik" (Comparative 
Grammar of the Sanskrit, Zend, Armenian, Greek, Latin, &c.), 
is at present in progress, and has reached the close of the 
second volume. A third volume will complete the work. In 
addition to the German " Journal of Comparative Philology," 
in reference especially to German, Greek, and Latin, estab- 
lished by Drs Aufrecht and Kuhn, a new journal, entitled 
" Contributions" (Beitrage) to tlie same science, in reference 
to the Arian, Celtic, and Slavonian tongues, has been lately 
commenced by Kuhn and Schleicher. The " Journal of the 
German and Oriental Society" also fronj time to time contains 
articles on the same subject. An interesting attempt has 
lately been made by M. Adolphe Pictet of Geneva, in hia 
work entitled " Les Qrigines Indo-Europ^unes, on les Anas , 
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PrimitifB, Gssu de Pal^ntologie languietique," to carry out in 
detail an idea vhich had been previously conceived, and to some 
extent realised, by Dr Kubn of Berlin — i,e., to examine the 
words expressive of the principal physical objects, animate and 
inanimate, in the different kingdoms of nature, as well as those 
denoting intellectual and moral conceptions, which are common 
to the different languages of the Indo-Oermanic race, and (on 
the necessary assumption that the common ancestors of these 
different nations originally spoke one common mother-lan- 
guage, and inhabited one common country) to discover ft'om 
these data what that original conntry of these primitive Arians 
was, and what were their physical condition and their mental 
characteristics at the period when they dwelt there. This 
idea has been carried out in part by M. Fictet, in his- first 
volume, with great labour and ingenuity ; and the result to 
which he is led (and which coincides with that attained by most 
previous investigators) ii, that the primitive ^country of the 
people who were the common ancestors of the Indians, Per- 
sians, Greeks, Latins, Germans, Slavonians, and Celts, was 
the region lying between the Caspian Sea aud mountain range 
of the Hindu Knsh. Having completed in this volume the 
physical portion of his task, M. Fictet is to proceed, in a second 
volume, to estimate the intellectual condition of the ancient 
Arians, from the words expressive of that class of ideas which 
are common to the different languages of their descendants. 
The pnblished volume of this work has formed the subject of 
an acute critique by Professor Albrecht Weber of Berlin, in 
Kuhn and Schleicher's Journal, ii. pp. 250 ff. Professor Weber 
asserts — and his strictures appear to be justified by the in- 
stances which he adduces, — that M. Pictet does not exhibit an 
Sicquaintance with Sanskrit sufficiently critical for the require- 
ments of his task, and has displayed a want of scholar-like tact 
in failing to recognise the historical developments of that-lan- 
guage, — defects which are exemplified in his placing words of 
modem formation, or ill authenticated, or figuratively employed, 
on the same footing with words indisputably ancient or well 
certified, or used in their proper and original sense, and 
turning them all to account indiscriminately, for the purposes 
of bis argument. If this be a correct account of M. Pictet's 
procedure, it is clear that we must not regard this work as more 
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than a contribution to our knowledge of this interesting subject. 

Bat in fact the inveatigations on this and other kindred topics, 
though diligently pursued, have but little idore than begun. 

While, however, such vigorous efforts have been put forth 
in other parts of Europe, to penetrate into the dense un- 
cleared forest of Indian learning, and to elucidate the various 
problems of comparative philology, we regret that we are un- 
able to poiut to any assistance which has as yet been ren- 
dered by any person resident in Scotland towards the prose- 
cution of these interesting researches. In fact, it cannot be 
denied that not only oriental and comparative philology, but 
philology generally, has been but little cultivated in this coun- 
try. And this state of things can occasion no surprise. Littie 
encouragement has been offered by the State to the higher 
branches of learning, and mediocrity in scholastic acquire- 
ments has satisfied all the requisitions of the Church. Hap- 
pily, however, the public mind has been awakened to a just 
sense of our unsatisfactory position in this respect ; and this 
conviction, as it has led to a new law for the reorganisation 
of our University institutions, will also, it is to be hoped, lead 
to the exaction of a higher standard of learning and of cul- 
ture (a standard more in consonance with the intellectual pro- 
gress of the laity and the moral wants of our era) from those 
who seek to enter on the office of the sacred ministry, and by 
eo doing claim to constitute themselves the spiritual, and, in 
some respects, intellectual leaders of their age. We trust that 
the new arrangements which are to be made by the Univer- 
sity Commissioners will result in a great elevation of our intel- 
lectual standard in general, and that among other improve- 
ments they will include a provision for the efficient cultiva- 
tion of those branches of learning which have formed the 
especial subjects of this paper — the Sanskrit language and 
literature, in conjunction with comparative philology. 

P.S. — I find that I have omitted to advert, in the preced- 
ing sketch, to several important contributions to comparative 
philology of recent date, which might have been properly 
noticed ; such as Professor M. Miiiler's " Last Results of the 
Turanian Besearches," (in Bunsen's " Christianity and Man> 
kind," vol. iii.) ; Pott's review of the same Dissertation in the 
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" Joarnal of the Germaa Oriental Society," ix. 405-464 ; Dr 
Caldwell's " Comparatire Grammar of the Dravidian (South 
Indian) Languages ;" and M. Ernest Renan's " Histoire 
O^n^rale et STSt^me Compart des langaea Semitiques, 2d edit. 



Some Miseellaneoue Observations on the Tadpole; on the 

Albumen of the Newly-laid Effff ; on the Growth of Birds ; 

their specific gravity ; and on the Stomach of Fishes in 

relation to Digestion. By John Davy, M.D., F.E.S. 

Lend, and Edin.* 

I shall offer a few preliminary observations on the jelly in 
which the ova of the frog are enveloped — a matter somewhat 
peculiar in its nature and remarkable in its properties, and 
performing, no doubt, an important part in the early stage of 
batiachian life. 

The quantity of solid matter that this jelly contains is 
extremely small — less than 1* per cent; one specimen eva- 
porated to dryness yielded -49 per cent. It had been kept, 
previous to evaporation, in a moist filter, covered, to draw off 
what might be considered superfluous water. Another yielded 
only -37 per cent ; and a third even less. The dry films, on 
the addition of water, rapidly expand from imbibition, but they 
absorb less than they have lost, and consequently do not recover 
their originarbulk. A portion that before drying weighed 40 
grains, after absorption of water weighed only 10 grains. 

The refractive power of the jelly differs so little from 
that of water, that, when immersed, the ova detached, it is 
hardly observable. Under the microscope, it appears per- 
fectly transparent ; but when evaporated on a glass support, 
80 as to be moderately concentrated, granules and spindle- 
shaped forms become visible. By boiling in water for several 
hours, it is in great part dissolved — a just perceptible fibrous 
matter remaining. The solution is very slightly afiected by 
infusion of nut-galls and corrosive sublimate; by both a per- 
ceptible turbidness is produced. A like efiect is occasioned by 
nitrate of silver. A solution of this salt — 12 grains to the 
ounce of water — occasions a slight contraction of the jelly, 
and its discoloration on exposure to light; now, seen nnder 
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the mieroacope, it seems to be composed of globular masses 
of Qoeqnal dimeDsions, having somewhat the character of 
cells. It is acted on b; the mineral acids. At first, on im- 
mersion in them, it contracts a little ; it is slowlj dissolved 
without change of colour. In the same acids heated, it dis- 
solves rapidly; in the nitric imparting a yellow colour, in the 
muriatic without change of colour, in the sulphuric occasion- 
ing a brown, almost black, discoloration, with the disengage- 
ment of sulphurous acid gas. ^These acid solutions, when 
largely diluted, become slightly turbid. 

Mr Brande, who was the first to examine this substance — and 
I am not aware that it has been examined since — was led by 
his experiments to the conclusion that it is a pecnliar matter, 
and, as regards its chemical properties, intermediate "between 
albumen and gelatine."* From the results I have mentioned, 
in some particulars not entirely agreeing with his, I am 
disposed to view it as a variety of albumen ; and, physio- 
logically considered, the part it performs seems to be tolerably 
in accordance. Its uses appear to be, first, to protect the ovum, 
and after its hatching, to afford food to the tadpole. Aa 
regards the first, by its glairy adhesive quality, it helps to 
retain the ova in the water in which they have been shed, and 
to defend them from the attack of insects and fishes. It may 
also retard their freezing, and so preserve their vitality ; for 
I have found that after having been frozen their death has 
ensued, denoted by their development on thawing being alto- 
gether arrested. That the jelly serves as the food of the 
tadpoles, is proved by its rapid disappearance after their birth 
firom the egg. It may be nseful also in preserving the ova 
from desiccation (the water in which they are all but failing), 
by its imbibing power — and this although I do not find that 
it retards evaporation — equal quantities of water and jelly 
exposed to the air having been reduced to dryness in about 
the same time. May not this property aid in explaining some 
of the statements made with the intention to prove that the 
frog and toad may be produced withoat passing through their 
larva stage tf 

* rhiltwophical Traalactioiu for 1810, p. 219. 
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The OTa of the frog in gome of their propertiea nearljr re- 
semble those of fish. Thej appear to he eomposed chiefly of 
an alhnminoDS matter and oil — the former coa^lable by the 
admission of water, and, after eoagulstion, redieselnhle by 
admixture with common salt, or with any other of the neotral 
salts ; and further, like the ova of tish, not coagnlaUe at a 
temperature of 180° or even of 212° Fabr., if cot immersed in 
water. Their loes of vitality is denoted by their becoming 
of an opaqne white } thus t*o resembling the same ova, and 
ttota the same cause, the imbilritioii of water. 

From the observations made by Mr Higginbottom — these 
in opposition to those of Dr Edwards — it would appear that 
neither the ova nor the tadpoles of the batrachiaDs are influ- 
enced by light ;* with which, the trials I have made on those 
of the frog agree, as they do also with his results on the 
latter, showing how materially they are affected ia their pro- 
gress by temperature, and food, and air — a low temperature 
and a scanty supply of food retarding their development, and 
vice verea. The influence of air, I may remark, is well shown 
by placing the spawn of the irtg in a deep glass vessel full of 
water : the ova nearest the surface will first be hatched, those 
lower next, and so on, many days intervening between those 
first and last appearing. 

Mr Higginbottom found tadpoles kept is a deep cellar, the 
temperature of which varied from 50° to 64°, still in their 
larva state so late as the middle of November, or abont eight 
months from the time of tbeir leaving the egg; I have found 
some in thisstate so late as the 13th of February.orabout eleven 
months from their birth. These were kept in the open air in 
an earthenware pan, were supplied with very little food, and 
with no water, except by rain. The last survivor was active 
when the temperature of the water was only 33°. On the Ist 
March it was found dead, and then its hind extremities were 
partially protruding. Br £dwards, it would appear, has kept 
tadpoles equally long, and under the same circumstance of a 
very scanty supply of food-t 

It is well known that the metamorphosis of the tadpole is 

* PhiloBopbical Tranuctiona for 1850, p. 401. 

t On tbe laflacnce of tbe Phyiiul Agauta od Life (Englieh Traos.), p. CS. 
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attended with a dimination of bulk. The following reeulta 
irhioh I have obtained may be addnced in illuBtration, and 
for the farther purpose of showing that, though there is a de- 
crease of volume, there is a proportional increase of solid 
matter in the transition. 

The ovum of a frog, carefully detached from the including 
jelly, weighed 0-1 gr. ; dried over steam, it was reduced to 004 
gr., or 4 per cent, solid matter. 

A young tadpole, its branchial filaments and tail distinct, de- 
prived of excess of moisture by blotting-paper, weighed 0-24 
gr. ; dried, was reduced to 006 gr., or 6 per cent. solid matter. 
It measured 0-40 inch in length, including its caudal fin, which 
was 0'24 inch long. 

A tadpole, its bind feet formed, and protruding, its tail but 
little diminished, weighed 5-3 grs. ; dried, was reduced to 0'4 
gr., or 7'54 per cent. 

A tadpole, its fore and hind feet formed, its tail but little 
diminished, weighed 28 gr.; dried, it was reduced to -28, or 10 
per cent, solid matter. 

A young frog fully formed, its tail entirely absorbed, weighed 
1-4 grs. ; dried, it was reduced to -18 gr., or 12-36 per cent, 
solid matter. 

This proportional increase of solid matter, I find, is associated 
with the formation of bone. This is well shown by the result 
of the incineration of the tadpole, and of the young frog. In 
the one instance, when the animal matter is entirely consumed, 
the residue appears without any regular form ; in the other 
(however young, provided it be fully formed}, a distinct skele- 
ton is obtained. And, examined chemically, I have found it 
to be composed chiefly of phosphate, with a little carbonate of 
lime. In the residual ash obtained from the tadpole, a reddish 
spot was observable, owing its colour to peroxide of iron, and, 
it may be inferred, derived from blood in the heart. There 
was also seen a convoluted marking, attributable, it may be 
conjectured, to the intestine ; and in confirmation, it may be 
remarked, when this portion of the ash was microscopically 
examined, some infusorial forms were to be seen in it, which 
might have constituted part of the food. 

From seeing the reddish spot just alluded to, I was indaoed 
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to niRke trial of the blood corpuscles. They were incinerated 
on slides of glass fit for use under the mioroscope, exposed to 
heat ID a cnicible. The whole of the animal matter consumed, 
the minute residual aeh, in a finely granular state, exhibited 
the forms of the corpuscles, with a partial reddish tinge just 
perceptible, some circular, some elliptical. 

On the temperature which the tadpole and young frog are 
capable of bearing, I have mode a few trials, the results of 
which are briefly the following : — A temperature gradually 
rising to 94° has been borne by tadpoles for a consider- 
able time without loss of life, or sensible loss of activity. 
At about 96° or 97° their activity has diminished, and 
they have become torpid. In this torpid state they have 
sustained a temperature of 100°, not long continued ; on its 
reduction they have become active. The less advanced in 
growth, the more tolerant they have proved of the influence 
of heat. Thus, when two tadpoles well advanced in sise, and 
other two of smaller size, were kept in water of 100° for the 
space of thirty minutes, gradually cooling from this degree, 
the first were found motionless, and never recovered ; the 
second, from a torpid state soon recovered their activity. At 
a temperature between 110° and 115°, even the youngest have 
been fonnd to die, and that rapidly; in the instance of the 
larger, the abdomen has been seen to burst, and the intestines 
to protrude. The fall-grown tadpole and the young frog ore 
in a remarkably less degree tolerant of heat. A temperature 
so low aa 88° has proved fatal to both. 

The influence of a certain degree of heat, in rendering the 
tadpole and young frog torpid, brings to recollection what we 
read of the efieot of tropical heat with drought on the alli- 
gator, which is said to remain in. the passive condition just 
mentioned so long as the hot and dry season lasts. 

I have also made trial of the action of salt'water on the 
tadpole. In a solution of common salt, of sp. gr. 10425, some 
lived about half an hour; in a very much weaker solution, 
viz. of ap. gr. 10130, the activity of others was not diminished; 
this after half an hour ; after two hours they became languid ; 
half an hour later they were found dead. In a still weaker 
solution, one of sp, gr. 10065, they lived about forty hours. 

Coot^lc 
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Ma; not this effect of a&lt^vater, and so dilute as that nsed 
in the two last trials, inferior to that of the sea, be considered 
as one oF the causes tendiog to narrow the habitats of the 
species t 

2. On the A Ibumen of the Neuily-laid Egg. 
The albumen of the egg of the common fowl, newlj laid, has 
properties differing in some particulars from those of the albu- 
men of the stale egg. One of these, and that which is best 
known, is the milkinesa which it exhibits when dressed for 
the table, provided the e^ be not put into water of too high a 
temperature, and kept there nnduly long. Another is seen in 
the manner of coagnlating. 

Though the differences alluded to may be well known, I am 
not aware that they have been elucidated by experiment. 
This I mention as a reason for entering upon the inquiry, — if 
I may nse that term in reference to a subject which to mauy 
may appear too trivial to deserve the name. 

1«(, Of the Milkiness- — I may premise, that if the albumen 
of two eggs — one newly laid, one kept for a week or morfr— be 
compared before being boiled, each will be found to bo equally 
transparnnt, commonly little or no milkiness will be appreci- 
able in either of them, proving that the milkiness which 
appears in the newly laid one, after being boiled, is the effect 
of heat. The temperature required is about 150° Fahr. 
After immersion in water of this degree of heat for about two 
minutes, the white of the newly-laid egg will be found on exa- 
mination to have very much the appearance of milk, being 
liquid, with little or no viscidity, and mixing with water, and 
imparting to it, and to a large quantity, the same quality, and 
for a considerable time. Seen under the microscope with a 
one-eighth inch object-glass, the milky albumen is found to 
abound in granules of great minuteness, bo minute, indeed, as 
to be only just distinctly visible, with which are intermixed 
a few particles of a larger size, as if aggregates of granules. 

These granules, which are the cause of the milkiness, ap- 
pear to be a modification of albumen. This is inferred from 
not being able, by treatment with ether, to extract from the 
milky fluid any oily or fatty matter, and from the circum'- 
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BtftDce that the graoulea disappear when acted on by a solu- 
tion of potash. 

2d, Of Coagulability. — The difference as to this property 
seen in comparing the white of the newly-laid egg with that of 
an egg kept some time, though only small, is pretty well 
marked. It ia shown by the following trial. To two similar 
glass tubes, equal portions of the white of an egg laid the 
same day, October 26, which may be c^led No. 1, and of one 
laid on the 23d April, No. 2, were introduced, and were sub- 
jected to different degrees of temperature, by immersion ia 
heated water, for the space of two minutes. 

At 140° no change was seen in either. 

At 150° falling to 145°, No. 1 bad become in great part 
opaque, i.e. of milky opacity ; No. 2 only at the surface, and 
very slightly. 

At 162° falling to 159°, No. 1 showed a milky opacity 
throughout — had lost little of its fluidity, as shown by being 
very easily poured out ; No- 2 was in part so coaguluted, as to 
admit of inrersion; a gelatinous coagnlum adhered to the inner 
surface of the tube. 

The results of another trial were the following : — 

At 155° falling to 145°, about half of No. 1 acquired a 
milky opacity — ^its upper portion ; No. 2 bad became so to 
leas than the extent of one quarter. 

At 166° falling to 160°, No. 1 had become opaque throngb- 
out, retaining its fluidity. No. 2 had also become opaque ; 
it had lost its fluidity — at least it did not flow when the tube 
was inverted. 

At 175° falling to 168°. No. 1 was still fluid. 

At 196° falling to 185°, No. 1 was coagulated throughout ; 
the coagulum moderately soft. These results seem to show 
that the white of the newly-laid egg is more readily affected 
by heat of a certain temperature than that of an egg esposed 
some time to the air, as indicated by the appearance of milki- 
nesB it exhibits, and yet that, within a certain range of tem- 
perature, the amount of coagulation or the degree of firmness 
ia less. Many other trials which I have made have given 
similar results. I shall confine myself to the mention of one. 

A portion of the white of a newly-laid egg was poured into 
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ft tube, and over it a portion of one that had been laid eeren 
days ; they were kept apart by a thin pledget of cotton. At 
162° falling to 152°, an opacity appeared at the surface of both 
at the same time ; but it spread through No. 1 more rapidly 
than through No. 2. The former was opaque thronghoat, when 
the latter was transparent except at the anrface. Kept in 
water till it had fallen to 148°, No. 2 also had become opaque 
throughout ; it was so firmly coagulated that it had to be 
broken up before it could be removed from the tube. No. 1 
on the contrary, was of very soft consistence, and most easily 
removed. The trial was repeated, reversing the position of 
the two, the white of the newly-laid egg over that of the 
older. The resalts were similar. The former was sooneat 
affected ; the latter, in the end, was most firmly coagulated. 

That the difierence of qualities which I have described is 
owing to eitposure to, and the action of atmospheric air, can 
hardly be doubted.* The proofs seem to be sufficiently clear. 
The newly-laid egg contains little or no air;t and if atmo- 
spheric air be excluded, its absorption prevented, as by lubri- 
cating the shell with oil or any oleaginous matter, the albu- 
men retains for a considerable time the qualities of the newly- 
laid egg. This is a fact well known to dealers in egga. 

The exact time required for the change to take place, owing 
to the absorption of air, I cannot exactly say ; it varies, I be- 
lieve in some measure, according to the season — a shorter time 
in winter being required than in summer; the egg in the for- 
mer season, owing to lower atmospheric temperature, contract- 
ing more in bulk, as regards its substance, than in the former. 
A very few days, as from five to six at furthest, seem to be 
sufficient. In April I have observed the milkiness on the 
fourth, but not later. On the contrary, if air be excluded, 1 do 
not know how long the quality of the newly-laid egg may not 

* Majr not the diuppesrance of the curd which ia leeo Id tba Mlmon when 
dre>*ed fteab from the aea, the clean fisb of the angler, b« owing Eo tha winie 
ciDie— *ix. tbe abaorptlon of oxygen on being kept eipoaedto the air, and tbe 
liqaefaction of the cardy matter, a conseqaenne of that absorption — a llquefnc- 
tion similar to that which the fibrin of the blood undergOO from ttaa actioD of 
oiygen. 

f Sec " Anatomical and Phyalological Reseorobea,'' by the aQthorj vol. ii. 
p. 222. 
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be preMrred. I bave foand an egg laid in the month ol 
April, and then smeared with butter, bardl; apprecitblj 
changed at the end of eiz months. 

Nor can I speak with any exactness respecting the smssA 
of air, of oxygen absorbed, or of other alteratioDs that mj 
be effected in the composition of the egg by ita action. AU thit 
I have yet ascertained is. that with the absorption of oxygra 
in the inatance of the stale egg, carbonic acid is formed ud 
ammonia, and the colour of the albumen is darkened, it 1k- 
coming of a light brownish yellow, and at the same time 
acquiring a smell somewhat unpleasant, and a taste, as is veil 
known, not agreeable. The putrefactive process, I believe, doei 
not take place, however long the egg may be kept, unless then 
be some admixture of the yolk and white. 

Id coDclnsiott, I may add that though I have confined my- 
self in the account of the foregoing observations to the albninen 
of the egg of the common fowl, the trials I have made hin 
been extended to that of the egg of the duck, the turkey, ta^ 
guinea-fowl, and that the results have been similar. Slight 
variations, indeed, have been observed, but not, I think, grettei 
than have been witnessed in experimenting upon different eggs 
from the same fowl, or upon eggs of different fowls of the 
same kind. 

3. On the Orowth of Birds. 

The observations I have to offer on this subject have ^'^ 
confined chiefly to four birds — the martin, the common fo'l 
the turkey, and goose ; the first feeding on insects, and nevet 
but OD the wing ; the last on vegetables, subsisting chleSj on 
grass ; the barn-door fowl and turkey using a mixed diet ot 
seeds and insects. 

1. Of the Martin (Hirundo urbica). — The yonng of this 
bird, I am led to infer, is capable of taking flight in from fift««B 
to twenty days from the time of hatching ; for in about Hob 
time, reckoning from the day that I have found the broken 
egg-shells thrown out of the nest, I have seen the young birdi 
first on the wing. 

On the 16th of July, a yonng martin t^kcn from its nest, 
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not in full feather, weighed 346 grains ; opened, much fnt was 
found within its abdomen. Thoroughly dried on a Bteam- 
bath, its weight was reduced to 112 grains. 

On the 9th of July, a yonng martin shot on the wing, snp- 
posed to have taken flight for the first time that morning, 
weighed 303 grains ; thoroughly dried, it was reduced to 110 
grains. 

On the 4th of August, a young martin, which it was be- 
lifiYed had left its nest many days, shot on the wing, Weighed 
270 grains ; some £ies were found in its stomach. There was 
less fat within its abdomen than in that of the imperfectly- 
fledged nestling. By thorough drying it was reduced to 110 
grains. 

On the 7th August an old martin was shot. It weighed 
373 grains. No fat was found within its abdomen. By 
thorough drying it was reduced to 105 grains. 

2. 0/the Common Fowl. — The average weight of six eggs 
from a hen of the Dorking breed was 986 grains ; the average 
weight of the same number of chickens, the produce of these 
eggs, ascertained a few hours after hatching, was 737 grains. 
One of this brood, when a week old, bad increased in weight 
to 950 grains. Two of the same brood, a cock and a hen, 
when three months old, had increased, the former to 3 lbs., 
the latter to 2^ lbs. 

By a gentleman who has paid much attention to poultry, I 
am informed that in Yorkshire the average weight of barn- 
door fowls, hatched in spring and killed about Christmas, is 
from 6 to 8 lbs. : the difference chiefly owing to the sex ; the 
males the heaviest, 

3. The Turkey. — I have only one trial, the result of which 
I can give, on the growth of this bird. I am indebted for it 
to a friend, on whose accuracy I can depend. A young Tur- 
key, from an egg which before incubation weighed 2^ oz., on 
the day it was hatched (including the empty shell), weighed 
l^oz. ; when a fortnight old, it had increased in weight to 
3^ oz. ; when four months, to 10 lbs. It was one of a flock 
allowed to roam the woods ; it had not been put up to fatten, 
and, as I am informed, was only moderately fed. 

From the gentleman before mentioned, I learn that the 
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weight of the Turkey in Yorkshire &t Ghriatmas varies from 
16 lb*, to 25 Iba. 

4. Tha CooM-^The eggs of this bird vary greatly in 
▼eight — more than any others which I have tried. Thus, two 
taken from the nest at the same time differed as much as 191 
grains — one weighing 2920 grains, or about 6-08 oz., the 
other 2729 grains, or about 566 oe. A gosling hatched on 
the 26th April, on the 30th of that month weighed 1987 grains, 
or 4- 14 oz. ; another hatched on the 17th of the same mouth, 
tried on the same day as the first, weighed 5579 grains, or 
11-60 OS. The following results I am indebted for to an in- 
telligent farm-servant : An egg, a few days after it had been 
laid, weighed 7 oz. ; the gosling, the same day that it was 
hatched, weighed 4 oz. ; after fonr days it had increased in 
weight to 6 oz, ; after thirty-four days, to 6 lbs. ; after sixty- 
eight days, to 7 lbs. My Yorkshire correspondent estimates 
the weight of the goose at Christmu at from 12 lbs. to 14 lbs. 

These few examples may suffice to show how rapid is the 
growth of birds. Comparing the growth of the swallow fed 
by the parent birds, with that of the young of the turkey 
common fowl, and goose, which have to find their food, a 
marked difl^erenoe is observable — the growth of the one being 
80 much more rapid than that of the other ; and it can hardly 
be doubted that the same will be found to be the case more or 
less generally. Again, if we compare the eggs of those birds 
which feed their young till they are capable of taking wing, 
with the eggs of other birds the young of which, so soon as 
they are hatched, have to provide for themselves, a difference 
also will be found, the eggs of the latter being, I believe, 
without exception, proportionally larger. How little, as re- 
gards size, does the egg of the eagle differ from that of the 
goose ; how very small is the egg of the cuckoo compared with 
that of the partridge — the latter birds differing but little in 
size. And is there not design in this as well as in the dif- 
ferent degrees of rapidity of growth 1 la not the gosling, 
during the first days of its existence after leaving the egg, 
more dependent for nourishment on the residual included yolk 
than the eaglet 1 And is it not so in other instances f* 

* The aubject of the sizs of the egg in relation to the >lie of the parent bird 
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In the mannnalift there appears to be a relation between 
the period of growth, that required for the attainment of 
their mazimum power, and their duration of life ; bnt in birds 
this relation seema to be entirely set aside. And is it not 
because a rapid attainment of their fall power is essential to 
their esistence 1 This is strikingly the case in the instance 
of the swallow ; and in other birds we witness it in degree 
according to their habits and wants. An advocate for final 
causes might here find ample argument in support of his doo- 
trine. If the means of this rapid growth be considered, I 
believe they may be referred to two things mainly — vi*., 
abundance of food, and activity of the digestive organs of the 
young birds, other circumstances aiding. Take the instance 
of the martin, the growth of which is so rapid, that in the 
short space of a fortnight or three weeks it acquires a bulk 
and weight exceeding those of the parent bird. Those who 
have watched a swallow's nest cannot but have been struck 
by the wonderful industry and assiduity displayed by the old 
birds in supplying their brood with insect-food ; and the 
quantity of droppings from the nest, evacuated by the young 
birds is hardly less remarkable ; in twenty-four hours as 
many as forty-one have been counted, which had fallen on the 
flags below. These, collected and dried, weighed 70 grains ; 
on examination they were found to be partly fcecal, the un- 
digested remains of insects, and partly urinary ; the latter 
consisting chiefly of lithate of ammonia, with a very little urea. 
In the other birds of which notice has been taken, the same 
conditions as to digestive power and the supply of food exist, 
varying only in degree. And the same, we believe, may be 

is an intoragtlng mitMr, and well adapted for inqairj'. Probably, vera a strict 
comparison mads, a variety of clrciunatsaoea would be found to haTe an Id- 
flnence in regnisting the relation, — clrcunutancae chiefly refsrrible to the 
manner of feeding the yoang birds, as alluded to above — and the supply of 
fuod, whether scant or abundant. By way of llliutratioD, I would ask, may 
not the eggs of the misael-thriiih be so large, having to be hatched early in the 
spring ! Uay not those of the turkey be smaller than tboae of the goose, 
their time of hatching being considerably later I May not tboee of the Cochia- 
China variety of the common fowl be smaller than those of any of our northern 
varieCiea— the former being the breed of a warm climate, where food, it may 
be inl^rrcd, is alwajt abundant. 
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0ftid of birda generally, whether their young are Bastaioed for 
a time by the parent birds or hare to fiod their ovn sustenance, 
the breeding season of all of them, and the spots selected for 
breeding being aaitable— the one a time of plenty, the other 
affording the kind of food beat adapted to the wants of the 
several species. In the other examples, as in the instance of 
the swallow, the activity of digestion is also confirmed by the 
copionsness of the evacuations ; the fcecal, (aa in that), consist- 
ing chiefly of matter of an indigestible kind, from which all that 
18 noorishing has probably been extracted, — the urinary chiefly 
of lithate of ammonia. I have alluded to aiding circnm- 
Btancea : these, I believe, are to be found in some of the peculi- 
arities of organisation of birds and their functions, promoting 
a high temperature, with comparatively a small waste of 
matter in respiration.* A powerful heart, a quick circulation, 
richness oft,blood in red corpuscles, cutaneous and mucous 
tissues of little activity, may be mentioned as some of these ; 
and as resulting from these, little need of fluid injesta and 
little loss of fluid, either cutaneously or by the action of the 
kidneys and intestines. 

4. On the Specific Gravity of Birde. 

The experiments I have made on this subject have been 
limited to the following birds, — the martin, water-ouzel, snipe, 
wood-owl, merlin-hawk, and wren. 

The trials made have been of two kinds — one on the birds 
after the removal of their feathers, to secure which they were 
skinned ; the other with their feathers on. I shall notice the 
former first. 

The specifip gravity of a martin {Hinaido urhica) was 
found to be as nearly as possible that of the water in which it 
was weighed. Its cylindrical bones contained no air, bat a 
colourless marrow. 

* According to tba eiperiinsDta of Heesn Alleo aod Pepyi (FhU. Truu. for 
1819 and 1829) Id the instuicg of the pigeon uid Guinea-pig, alloning for 
difference of bulii, the quuitity of carbon congamed by such. Indicated by the 
carbonic acid produced in reapiTation, variea bat little — tbe bird, per minute, 
prodocing -6 cubic Inch ; the other, '62 inch ; tbe voluote of the former 28 cubic 
inchea, of the latter 39 cubic inches. 
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The specific gravity of a snipe (Scolopaas gallinago) was 
1038. Its bones were destitute of air. The marrow in the 
long bones of the legs and wings was reddish-jellow. 

Th^ specific gravity of a water-ouzel {Turdua dnclua) was 
1200. Its long bones contained a reddish marrow. 

The specific gravity of a wood-owl {Strix etridvla) was a 
little less than that of water ; the body, which was a little 
heavier, having been buoyed up by the head, that being of less 
specific gravity, owing to the cellular construction of its bones . 

The specific gravity of a merlin-hawk, its head cut off, was 
about the same as that of water ; its head waa a little lighter, 
from its cellular structure ; air was found in its long bones, 
the femoral and humeral ; and a yellowish fat in its fibiEo and 
radii. Notwithstanding the presence of air and marrow in 
these bones, the wings and legs, deprived of their feathers, 
sunk in water. 

The specific gravity of a wren {Motadlla traglodytes) was 
1017. 

The results of the trials on these birds with their feathers 
on, have been, as might have been expected, leas preciae. I 
need hardly observe, that they all floated in water, or that as 
their feathers became wet on aubmeraion (submerged by a 
weight attached), the more they became wet the more air waa 
detached, and the more the apecific gravity was increased. I 
may mention an instance, that of the wren : when first sub- 
merged, its specific gravity was found to be 0890; after being 
under water twelve hours, it had increased to 0'960. 

The leaat unsatisfactory trial I have made has been that 
on the water-ouzel. Its specific gravity was found to be 0724. 
When under water, few air-bubbles escaped from ita feathers, 
owing probably to their resisting wetting, from the oil with 
which they are pruned, that being abundantly supplied by 
the large oil-gland with which this bird ie provided. 

The bird the specific gravity of which I have found lowest — 
if I may so speak of an approximate result — baa been the 
merlin-hawk; it was 0-570. 

In conclusion, it may be remarked, that, judging from the 
foregoing results, the specific gravity of the body of birds is 
concerned but in a very subordinate manner, with their apti- 
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tade for atrial locomotioB. That aptitude aeema to depend od 
other circumatancAs, such ae the great lightness of their 
feathers, owing to the air vhich they coat&ia ; the little ten- 
dene; of water to adhere to them, even when exposed to rain ; 
their form and arrangement, so admirably adapted for the 
purpose of impulse — the high temperature of the body expand- 
ing the contained air, and the immensely powerful muscles, 
the pectoral, belonging to the wings. Is not the power of 
flight of each species in a great measure proportional to these 
conditions ? 

5. On the Stomach of Fiah in Relation to Digestion. 

The observations I have to offer on this subject have been 
made chiefly when on angling excursions. They were begun 
in consequence of having my curiosity excited by so often 
finding the stomach of the salmon and sea-trout perfectly 
empty of food. This, indeed, is a well-known circumstance, 
giving rise to the popular notion that these fish, after leaving 
the sea, abstain altogether from food. 

This empty state of stomach led to the question. Is it ac- 
companied or not by the presence of the gastric juice \ To 
endeavour to find an answer I employed test-papers, taking it 
for granted, that if any gastric Juice were present, it would be 
denoted by an acid reaction. For the sake of precision, I 
shall relate a few of the many instances in which I used this 
test, beginning with the salmon (Salmo salar) and the sea- 
trout (Salmo trulta). 

On the 24th August, four salmon taken hy net in the sea, 
at the month of the Crede, one of the salmon-rivers of Lewis, 
were opened, and about three hours after their capture. The 
stomach of each was empty, that is, contained no solid food, 
nor indeed any liquid of any kind, merely a little adhering 
mucus. No effect was produced on litmus paper, applied to 
different parts of its lining membrane. 

The stomachs of other four, taken in the eea at the same 
place on the 26th of the same month, were also found empty. 
Tested by blue litmus paper, no effect was perceptible ; 
tested by reddened paper, a very slight alkaline reaction was 
indicated. 
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On the 27th August, the 3d and 6th of September, the 
stomachs of two Balmon and of one grilse, all taken with the 
B.J in fresh water at Iioch Morsgael, also in Lewis, were opened 
immediately after their capture. As in the preceding in- 
stances, they were found empty; and tested in the same man- 
ner, they gave like results. 

With the young of the salmon, before their descent to the 
sea, the parr and the smolt, the results of all the trials I have 
made have been different. These fish, it is well known, are 
greedy feeders. I have always found food in their stomach, 
chiefly flies, and the stomach has always exhibited a distinct 
acid reaction. The fish I tried were most of them from the 
Teitfa and the Welsh Wye, and the examination was made as 
soon as they were taken irom the water. 

The number of sea-tront which I have opened has been 
large, all of them taken with the fly in fresh water, and 
chiefly in the lakes of Lewis and Harris, which I had the 
privilege of fishing through the kindness of Sir James Mathe- 
son, the proprietor of the former, and of Jjord Hill, the lessee 
of the latter. In the great majority of instances the results 
were the same as those afibrded by the salmon, the stomachs 
being found empty, and without effect on test-paper. In a few, 
the leaultB were different ; these may require notice. Of twenty 
taken in Harris on the same day, in Loch Vosmet, September 
8th, three had food in their stomach, believed to be small 
trout (they were partially digested, so that their character was 
obscure), an acid reaction was distinct in each. Of forty-two 
taken in Loch Morsgael, August 28th, the same reaction was 
witnessed in the stomach of two ; a few minute flies, and these 
only, were found in each. In one instance only have I ever 
noticed a reaction of this kind in the sea-trout with an empty 
stomach, and that was in one of the forty-two just mentioned. 

I shall now pass to the common trout {Salmo fario), on 
which I have made very many observations, and these at dif- 
ferent seasons of the year, and on individuals of different 
sizes, from the brook-trout of two or three ounces to the lake- 
trout of as many pounds- The results have been remarkably 
uniform. In the great majority of instances, food has been 
in the stomach, and in all a distinct acid reaction has been 
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iritDessed. Od the contnrj, in the verj few in vhich it baa 
been found empty, that reaction did not take place ; the lining 
membrane waa either neatral, or showed a Terj slight alka- 
line reaction. 

On the chair (Salmo vmbia) and the grayling {Tht/mullaa 
vutgarit), the former taken in Windermere, the latter in the 
Wye and the Lngg, the obaerratione I have made have been 
few. Aa the results accord with those already described, it 
may suffice to mention, that when food was found in the sto- 
mach an acid reaction was detected, and vice versa. 

On sea-fish, the trials I have made have been fewer still ; 
they have been limited to the dog-fish (^Scj/llium canicula) 
and the haddock (Morkua aglefinue). The trial with the dog- 
fish (it was a solitary one) waa made in June in Sutherland. 
The fish, before it was opened, had been taken over twelve 
hours. In its stomach there was a considerable quantity of 
food in a pultaceons state ; its acid reaction was decided. Of 
five haddocks examined, food was found in the stomachs of 
four; it consisted of pultaceous gritty matter, with which in 
one instance were mixed broken spines, like those of the aph- 
rodita ; in the others, the remains of crabs and some bivalve 
shells, the latter little altered. In each, the reaction waa 
alkaline. This, I apprehend, was no more than might have 
been expected, considering the presence of carbonate of lime in 
the spines and in the shells, with the additional circumstance 
that many hours had intervened between the taking of the fish 
and the experiments made on them. To endeavour to ascer- 
tain whether any free acid had been secreted by the stomach, 
the contents of one were subjected to chemical examination, and 
with positive results, chloride of lime being detected. In the 
instance in which the stomach was found empty, a very slight 
acid reaction waa juat perceptible. 

Thongh my observations have been principally directed to 
the stomach of the fish I have examined, they have not been 
entirely confined to that organ ; in many instances they have 
been extended to the intestines. In all these, their contents 
have been found, as might be expected, invariably alkaline ; 
and this whether the part tested was near the pylorus or dis- 
tant from it. The same alkaline reaction was witneased in 
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the fluid, the secretion of the appendices pyloriccB — the test- 
paper being applied to any one of those tubes after having 
. been divided tranaverBely, when a little liquid commonly 
exuded. 

Id connection with these observations, I have made a few on 
a subject nearly allied to them, viz. the'action of the gastric 
juice, and of the other fluids supposed to be concerned in diges- 
tion after death, on the secreting organs and parts adjoining 
them, — an action first observed and described by John Hunter 
in the instance of the human stomach. 

In the common trout, the stomach of which is so rarely 
without food or without a free acid, indications of the action 
in question must be familiar to every angler in the habit of 
opening the fish he takes. According to what I have ob- 
served, several hours commonly intervene between the cap- 
ture of the fish and the witnessing the effects, varying as to 
time with the temperature of the air and other circumstances 
of a less appreciable kind. The organs or parts moat liable 
to aufier I have found to be not the stomach itself, but the 
parieties of the ribs on the side contiguous to the appendices 
pj/loriccB and the upper portion of the intestinal canal. These 
bones have been seen bare and projecting internally, with 
softening, and often a breach of the intestine, and yet the 
stomach, at the time, has been little changed — softened only in 
a slight degree. The only instances that I can recall to mind 
of its having been partially dissolved and ruptured have been 
of young fish, especially the young of the salmon, the parr, 
taken at a season when they were feeding greedily. 

These remarks on the trout are applicable to the charr and 
the grayling ; in fish of each kind I have witnessed efiects 
similar to the preceding. 

The observations I have made on the salmon and sea trout, 
in relation to this action, have been fewer than I could wish j 
and it has so happened that they have been confined to those 
the stomachs of which were empty, and showed no acid reac- 
tion. In all but one, no post mortem effect was perceived ; 
it was one of seven sea trout taken on the 10th September, 
and opened on the following day. In this exceptional one, 
the bones contiguous to the appendices pyloricm were par- 
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tially laid bare, as if from solation of their oovering. Neither 
in the atomaoh of this fish nor of the other six was there an; 
food found, or an; traces of aciditj. I ma; mention the re- 
sults of a comparatire 'experiment made with the common 
trout and the sea trout, showing the marked difierence of 
effect in the two instances. The subjects of the trial were a 
tront of the common kind, from the rirer Bothay, of about 
hi^lf a pound, and a sea trout from Mar;^rt of three ponnda. 
After a ligature had been applied to the gnllet and also to the 
lower portion of the intestine of each, the viscera of both were 
taken out, and placed in a glass vessel and covered. The 
temperature of the air was little variable, about 65°. After 
twenty-four hours an examination was made. In the stomach 
of the common trout, pnltaceona food waa found with an acid 
reaction ; its coats were but alightl; softened ; the intestine 
was reduced to a shreddy state, moat remarkable in its upper 
portion, and its contents had escaped ; these showed an al- 
kaline reaction. The stomach of the sea trout was empty, 
with the exception of a little adhering milkwbite mucus, as 
were also the intestines, with the exception of a little yellow 
alime- The stomach was neutral ; the intestine slightly al- 
kaline. Neither exhibited any appearance of softening. 

As some of the concluaions deduoible from the preceding 
observations, I would beg to submit the following for con- 
sideration : — 

1. That the gastric juice, and probably the other fluids con- 
cerned in the function of digestion in fishes, are not secreted 
till the secreting organs are stimulated by the presence of 
food — a conclusion in harmony with a pretty general physio- 
logical law, and in accordance with what has been best ascer- 
tained respecting the gastric juice in other animals. 

2. The probability that the gastric fluid — a fluid with an 
acid reaction — is less potent in the instance of fishes as a 
solvent than the alkaline fluid of the appendices pyloricee ; 
and that even as regards the gastric fluid, its acidity is not 
essential to it, as its action does not appear to be arrested 
when it ia neutralised by (he presence of articles of food 
abounding in carbonate of lime. 

Laatly, as a corollary from the first, may it not be inferred 
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that the migratory species of the salmonido, each as the 
ealmoD and sea troat, which attain their growth and become 
in high condition in the sea, there abundantly feeding and 
accumulating adipose matter, though not always abstaining in 
fresh water, which they enter for the purpose of breeding, are 
at least capable of long abstinence there without materially 
suffering * And may not this be owing to none of their se- 
cretions or excretions, with the exception of the milt of the 
male and the roe of the female, being of an exhausting kind ? 
And, further, owing to the empty and collapsed state of the 
stomach and intestines, are tbey not, when captured, less sub- 
ject to putrefaction, and thus better adapted to become the food 
of man ! 



REVIEWS AND NOTICES OF BOOKS. 

The Plant-Covering of ih« Earth; a Popular Ewkibition 
of Botanical Geography for Well-informed Lovere of 
Nature, compoeed from the Newest Sources. By Ltjdwiq 
ECDOLPH.* 

Die Pjkmzendecke der Erde Populdre Darstellung der 
PfianzengeograpMe fiir gebildete Naturfreunde nach 
den neueaten und beeten Quellen zaeammengeatellt ttnd 
hearheitet von Ludwig Rddolph, Zweite verniehrte Aia- 
gahe. Berlin : Nicolaische Verlagshandlung (G-. Parthey) 
1859. 

Gecgrapbical botany, phyto-geography, or plant-geography, is 
the Bystematic arrangement of all facts connected with the mutual 
action and reaction between the vegetable covering of the globe 
and meteorolo^cal agencies, together with the modifications 
effected by man for the purposes of agriculture and horticulture, 
so as to affect the aspects of nature on a large scale. Hence it 
appears, that plant-geography is an important part of physical 
geography farther developed on account of its influence upon the 
weal, tie woe, and the enjoyment of man. 

If we attempt to assign to phyto-geography its right position 

* Thij Review hu beea truismitted by a, foreiga correspondeat, and heacc 
there ia some peculiarity in the idiom. — Ed. FMt, Jour. 
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in relation to the totality of sdences, we are ted to the following 
considentions : — 

Science is the organic Byatem of cognate tmths, and philosophy 
is the organic system of all Bciences. Hence it appears, tliat 
philosophy, strictly so called, cannot logically be co-ordinated to 
other sciences, since they are all contained in the idea of philo- 
sophy, to which th«y must be logically subordinated. This subor- 
dination may be effected in various ways, and it may assume 
different forms, e-g., the following : — 

Alt sciences are either /omtal or mattriat : formal, if they con- 
sist entirely in the right conformation of thought ; material, if 
they require, in addition, the correct observation of facts. The for- 
mal sdences do not contain the ideas of any given substance, 
matter, existence, or facts placed externally to the thinking mind ; 
consequently the formal sciences may be called in preference dt- 
monttrative sciences, or sdences of hypothetical necessity, because 
they show that if one truth is admitted, other truths must neces- 
sarily follow. L(^c and mathematics are formal sciences. The 
fundamental idea of Ic^c is mental congmity, and the funda- 
mental idea of mathematics is quantity, either numerical or con- 
tinuous. Numerical quantity is the fundamental idea of arith- 
metic, and continuous quantity that of geometry. 

In controdistioctioii to the formal sciences are the material- 
observing, or monttrative sdences, in which all demonstration is 
more or less based upon stubborn facts. These facts may be 
either transitory or continuous. Transitory facts are the basis of 
political history and biography, which never relate two facts in 
every respect alike. Natural history is based upon continuoas 
facta, because it relates what continuously may be observed, 

Political history and biography are related to natural history 
and the description of natural objects, as arithmetic to geometry. 
In history and biography, the dates are numerical. So in arith- 
metic the quantities are numerical. In natural history the dates 
are coatinuons; and so are the quantities in geometry. The 
events to which natural history refer are not regarded as past, 
but as continually present. 

Natural history, in its widest sense, embraces the universe, and 
may t>e divided, according to its objects, into the branch relating 
to the cosmic bodies above the earth, i.e., astronomy, and into 
the branch relating to the earth, i. e., geography. Both branches 
may be divided into the observing and the calculating, which 
latter arises from the application of mathematical considerations 
to either astronomical or geographical observation. Geography 
may again be subdivided according to its objects, which' may be 
inorganic (mineral), or organic (animal or vegetable). In this 
case we have phyto-geography, describing the plant-covering of 
the globe in its largest features. 
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In plant-geography we expect to find the following materials : 
First, A description of those plants which, hy their massive forms, 
or by the frequency of their occurrence, give character to the coun- 
tries ; and Second, A description of the coontries themselves, 
according to their botanical characteristics. As to the plants, 
they may be either of spontaneous growth, or spread by the cul- 
tivation of man. 

Those of spontaneous growth are, for example, the forest-trees, 
with large leaves ; the myrtaceoua and other evergreens ; the coni- 
ferous trees ; the heaths, mimosas, ferns, palms, agaves, bromeli- 
acesa, pandanus, muste, canoEe, gramineee, cactus, liliacete, climbers, 
loranthacera, pothos, orchis, mosses, and lichens. 

The cultivated plants to be considered are those which furnish 
food, rtument, and luxuries : plants of nourishment are Cerealia, 
such as wheat, rye, barley, oats, rice, maize, aorghum, pani- 
cum or millet, and buckwheat Or tuhera and roots, as mangold, 
potatoes, arums, turnips, carrots, cassava, batatas, yams. Or 
fruit-trees, like the breadfruit, coco-nut, date-palm, sago- 
palm, oil-palm, olive, mulberry, chestnut, and many others. Or 
plants yielding luxuries and medicines, as the vine, sugar-cane, 
coffee, tea, pepper, indigo, tobacco, opium-poppy, catechu, and 
gambir. Or raiment, like flax and cotton. 

In describing the physiognomy of the countries, the following 
botanical zones have been adopted: I. The equatorial zone; 
2. The tropical zones, north and south ; 3. The sub-tropical, 
north and south; 4. The warm temperate; 6. The cold tem- 
perate; 6. The sub- arctic ; 7. The arctic; 8. The polar zones. 
These divisions are to be subdivided according to the various 
quarters of the globe, Europe, Asia, AMca, America, and Australia, 
Mr Eudolph has followed the plan here detailed. 

Linnfflus, in his Flora Lapponica, 1737 ; his Flora Stteeiea, 
1745 ; and in his Colonue Plantarum, Am<emtate» AcademiccB, vol, 
viii., p. 1 ; and Gmelin, in the preface to his Flora Sibiriea, may 
he considered the first authors before Humboldt, who, by their 
observations, introduced, or at least foreshadowed, the study of 
phyto-geography. Mr Rudolph does not mention these early 
originators of the eighteenth century. 

But the merits of Alexander von Humboldt are so great, that 
they need not to be enhanced by concealing or forgetting what 
CaroIuB a Linne taught half a century before him, viz, : — Sapien- 
Idssimns creator, qui gloham convestivit terraqneum plantis diver- 
sissimis, iisque prope modum innumeris, has pro 3u& etiam 
stupend& ac admirabili ceconomi4, modo usque singulari disposnit, 
ut unaquteque amcenissimee hujus cohortis in su& tanquam patri& 
hahitaret, loco ipsi adsignato, Sic nimirum Indice plurimas 
acceperunt Falmas ; temperati coeli regiones Herhas inprimis ; 
septentrionales moderatte Graminum multitudinem ; irijpdte 
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Mmcos et Algas itemqne Arbores Coniferaa, et deniqae America 
Filicee. Idem Bummiim providumqne Numen hsec quoqne 
pluDtarmn genera in dicta distnbnit climata, pro y&rA soli 
[uttur&, in Alpibus montibus, campie, pratia, agris, paludibne, 
itquis, etc., quo in. suo quodque natali loco Icctius cresceret et 
floreret. Qui veram conqne et Bolidam plantarum scientiam 
aucupatur, patriam ipsarum ac sedem cujusque propriam, baud 
sane ignorabit. Sic qui in communi vitft, in uaum ceconomicnm 
illas Tel medicum convertere velit, ubiciinque gentium et locorom 
habitent, probe sciat, necesse est, etc. 

Humboldt's "Aspects of Nature," ("Ansichteu der Natur,") and 
his "Essai sur la G6ograpbie d«s P1ant«s, accompagng d'nnTableau 
Physique des Regions Equinoxialea, Paris, ISO?," gave Bucb an 
impulse to botanical geography and geographical botany, that he 
is usually considered to be the founder of this department of 
s<»ence, although he was not the first author who wrote on this 
■ubject. Humboldt's "EBBai"has been translated into English 
and other European languages ; and its favourable influence may 
be traced in almost all works on physical geography subsequently 
published — such as Schouw's " Grandzuge einer Allgemeinen 
Pflanzengeographie," Berlin, 1823 ; Beilschmied's " Pflanzen- 
geographie," Breslau, 1831 ; Meyen's " Grundriss der Pflanzen- 
geographie," Berlin, 1836 ; Griscbach'a " Berichte iiber die 
I>eiatungen in der Pflanzengeographie," Berlin, 1844-S6. 

Rudolph refers to these works as his sources of information ; 
but he baa overlooked the most recent and the most important 
publication on plant-geography — viz., the "Geographie Botanique 
Raisonee, ou Exposition des Faits Principales et des Lois concer- 
nant la Distribution Geographique des Flantes de I'Epoque Ao- 
tuelle. Par M. Alpb. Decandolle." Two volumes. Paris, 1866, 
Plant-geography baring been establiabed by such works as we 
have quoted, it followed, as a natural consequence, that other 
books were produced in order to popularise the new science, so as 
to introduce it into schools, and to render it attainable in private 
life without much preparatory study. This was the object of 
several popular lectures delivered and published by Schleiden. 
The same popularising aim predominates in the following publi- 
cation by the father of a lamented traveller : Vogel's " Natur- 
bilder," Leipzig, 1846 ; and in Schouw's "Die Erde, die Pflan- 
zen und der Mensch," Leipzig, 1861 ; and in the " Atlas der Pflan- 
zen-get^apbie," von L. Rudolph. Berlin, 1852. The work at 
present under review is the text-book explaining this Atlas which 
the author published seven years earlier, aiming to popularise the 
science of geographical botany. Mr Ludwig Rudolph saw that 
even in the better schools, numerous particulars are taught 
without showing their relation to a general unity : " £s fehlt 
unserm Unterricht zu oft die Beziehung des Einzelnen auf das 
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Ganze, die Erweiterung der Auaaicht die hinter dem vorliegenden 
Gegenstande der Betrachtung die ganze Fiille Shnliclier Erschei- 
nungen ahnen laszt, die dem Gemuthe Befriedigung, der Phan- 
tasie Nahrung giebt und den Eifer aum Weiierforachen anregt." 
This defect is in Bome degree remedied by geographical botany, 
Trhict looks upon the whole vegetative covering of our globe as 
being one connected whole. In doing bo, geographical botany 
directs our attention especially to those plants which give to a 
vrhole country its characteristic phyaiognomy, leaving to systematic 
botany the office of arranging plants laboriously in clasaea, sub- 
classes, orders, families, genera, speciea, and varieties. In systema- 
tic botany the analytical, and in phyto-geography the synthetical, 
efforts predominate. However, let it be remembered, that analysis 
and synthesis can be kept widely asunder only in the abstract, 
and that in reality the phyto-geographer must be trained by 
systematic botany for accurately observing plants. 

The pleasure which we derive from the contemplation of the 
vegetable creation in forests, fields, and meadows, is, in its inde- 
finitiveness, similar to that &om instrumental music The vague 
sensations created by instrumental music assume more definite- 
nesa when harmonising vocal music is added. So also the plea- 
surable but vague sensations arising from the contemplation of 
nature are raised to definiteness when the beholder becomes con- 
scious of their importance by the interpretations offered in bo- 
tanical geography. Systematic botany may be compared with 
acoustics, giving an account of all sounds. A merely sensuous 
delight in forests, fields, and meadows is like revelling in instni- 
mental sounds, the pleasure iu which is much augmented by a 
knowledge of thorough bass, which enables us to adapt the human 
voice so as to indicate the meaning, aim, and intention of the 
sounds with wliich it acoustically and mentally harmonises. Na- 
ture speaks to us aud to all men, but it gives an uncertain sound, 
and becomes intelligible only when man interprets it in words. 
Nature, like music, requires the mouth of man to render it fully 
enjoyable, by giving utterance to its meaning. 

Systematic botany, in classifying plants, separates the groups 
in which they naturally grow, and severs from the isolated plant 
its organs of fructification, which again are pulled to pieces in 
order to submit minute portions to the microscope, aiming to 
establish divisions and subdivisions of the Syatema Plantaram. 
But the plant -geographer does not cut down any plant, and does 
not pull flowers asunder, because he has not to systematise, but 
to consider the influence of climate upon plants generally, and 
also the reaction of plants upon climate. Systematic botany has 
to consider chiefly some minute portions of the sexual organs of 
propagation, while the plant-geographer attends more to the 
massive portions of plants giving character to the scenery of 
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countries ; consequently the organs of nntrition and preservation 
are to him of more importance than those of generation, unless 
taken in the mass. Systematic botany endeaTonrs to knovr 
200,000 species of plants, which are all nearly of the^ame sys- 
tematic importance. But a small number &om this host are 
selected by the plant^geographer — viz., those which sensibly affect 
the weal Mid woe, the comfort and enjoyment of man — and for 
which he has never to search, becanse they stare him boldly in the 
&ce, being so massive, either in themselves or by their aggr^a- 
tion, that they cannot be overlooked. 

Plant-geography takes its isothermal, isotheral, and isochi- 
menal lines from physical geography, but considers them, aa also 
the events explained in meteorology, in their effects upon vegeta- 
tion. 

We highly approve of the manner in which Mr Radolph ad- 
vocates the importance of phyto-geographjcal studies, and of the 
correct conception of their general aim and limits ; but in the 
ezecotion of the work, we find some defects and errors which 
should not have been transmitted to a second edition. Having 
been honoured by the King of Prussia with a gold medal for his 
" Phyto-geographical Atlas," certainly the printed pages of the 
"Text Book" should not be in contradiction with themselves and 
with known lacts. 

On page 44fl, we find the words of the text, " Die ehUenUche 
araucaria" at the foot of the page explained by " Arauearta 
exeelta." Bnt this is a mistake; because the A. exodsa comes 
from Norfolk Island, and the A. imbricatd from Chili. It seems 
that the word " Aronwnineln," on page 432, means Arrowroot. 
The author should have translated " jyeilwurzeln," if he would 
translate a name almost received into German ; but to put "Aron," 
instead of " Arrow," creates confusion. A more important error 
than mere misnomers occurs on page 40. L, Rudolph repeats, 
undoubtedly on the authority of some scientific works — " Die 
Europceische Zwergpalme Chameerops humilis, die in derBarbarei 

als dichtes Gebiisch erscheint findet sich am ganzen 

Mittelmeer," This is a geographical mistake. CkanuBropa hu- 
milis, which abounds on the western shores of the Mediterranean, 
on the Barbary coast, and in Spain, is, for causes which plant- 
geography should endeavour to discover, on the eastern shores 
either entirely wanting, or very scarce. The writer of this review 
has not met with it in Egypt, nor in Palestine, nor in Syria, nor 
abont Smyrna, nor about Constantinople, nor in Zante, nor in 
Corfu, nor about Trieste, nor in Lussin Piccolo, nor in Meleda, 
nor at Athens, nor in Morea, nor in £gina, nor in Syra, There- 
fore we deem it wrong that the error should be constantly tran- 
scribed from one geographical work into the other. Certainly a 
traveller cannot vouch for the impossibility of finding Ckamarops 
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kumilu in some secluded spots rarely visited on the eastern shores 
of the Mediterranean. But even in case that it conld be found, 
the scarcity of so large a plant would require explanation, while 
the same palm covers, in Barbary and Spain, extensive tracts of 
country, whose climate and soil are similar to those of the eastern 
shores of the Mediterranean, where Chammropt humilU is wanting. 
Such glaring errors make us doubtful about other statements of the 
anthor — e. g., when he tells us of " oranges ripening in the south 
of England in the open air as wall-fruit." (P. 354.) 

The stereotyped error of Chamteropi humilU being spread over' 
all the Mediterranean coasts affects some of the most interesting 
phyto-geographical inquiries whicli were reported by Ch, Martina 
in the Revue de deux Mondes^ as early as 1856, in a paper »ar 
la Geograpkie JBotanique et tea progrSs: — 

*' Le palmier nain (Chamceropi humilii) existe dans le midi dn 
Portngal, dans tonte la partie meridionale et occidentate de I'Es- 
pagne, il manqne dans le RoussUlon et le Languedoc, la Corse et le 
nord de la Sardaigne, mats apparait sur un espace restraint de la 
cdte de Nice et $ Pile de Capraia pr^s de Livoume ; puis il manque 
de nouveau dans tout le nord de la p^ninsule italique : il ne re- 
parait qu'aux environs de la Terracine, sur les limites du royaume 
de Naples et des 6tats du pape, devient commun dans I'ile de 
Oapr^e et surtout dans Sicile. Dans ia partie orientale de la 
pSninsule italique il se trouve & Tarente, puis en face de la DaU 
matie ou il descend jusqu'au golfe de Corinthe, mFiis il n'existe n 
en Gr^ ni dans les ties de Zante et de Corfou. Trop commun 
en Algerie, od il est le plus grand obstacle aux d^frichemens, 
on ne le rencontre pas en Egypte mais seulement en Nubie. 
Aucune consideration gSologique ou m6t£orologique n'explique 
une distribution aussi slnguliere. Poiirquoi le palmier nain 
manque-t-il dans la Corse et dans la partie septentrionale de la 
Sardaigne, taudia qu'il se trouve au nord pres do Nice, k I'est dans 
la petite ile de Capraia, ^ I'ouest sur toute la ,cflte d'Espagne 1 
D'anciennes connexions de terres sSpar^es maintenant par la mer 
peuvent seules rcndre compte de cette dispersion capricieuse." 

Since October 1866, when this was published, the old phyto- 
geographical error as to ChamiBrops humilis has been so often 
repeated even by good authors, that we must try whether the 
P/ntosophical Journal will eradicate it finally. A plant marking 
the limits between the region of palms and of laurels is of so 
much phyto-geographical importance, that erroneous conjectures 
should yield to true observation, which in this instance is not 
difficult; for even those who run may read the fact, that phyto- 
geography is still in its infancy, and that no science would bo 
more advanced than this by a well^-organised universal scientific 
congress, not attempting impossible acclimatisation, but realising 
most important natur^isations, or at least translocatioiis, lika 
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that of the maize and the potato. It belonga to the duties of 
periodical literatore to [weTent the spreading of the phytt^geogra- 
phical errors of great authors — e. g., Barth was nuBtaken when he 
wrote about Boratnu fiabeiiiformi* in Central Africa. He saw 
probably BoTOttut .^ttuoptiim. Jjiringstone waa mtstaken 'mben 
he reported about Cinchona in South Africa. In the mogniiicent 
Hittoria Patmarvm hj Martiua, we find the following inaccurate 
atatement about Chamaropi httmilia .- per maximam partem litlo- 
rum Marit Sledtterraiui diffuta ofenditur, while in fact it is 
scarcely one-fourth of theae coasts where this palm occurs. By 
inaccurate translators has even the limitation mammam partem 
been omitted, 

Mr Rudolph commits another mistake, informing us that IU» 
Aqaifulimn or hollv, growing in more favourable spots of Europe 
to the size of a tree, occurs in England only as a shrub. The 
fact is, that we see lUa Aquifoliam even at Aberdeen forming trees, 
and the climate of Britain seems more laronrable to holly than 
that of Germany, It is not to be wondered at that, along with 
such mistakes committed in Europe, there should be mentioned 
Cinchonenvudlder auf den Bergen der Tropen, p. 46 (cinchona 
forests on tropical mountains). There do not exist any dnchona 
forests, hut only primitive forests, iu which, densely surrounded by 
other trees, some cinchonas are interspersed, which cannot be reared 
alone after the surrounding thit^et of the primeeTal forest has been 
destroyed. It would also hare been well to tell us what kind of 
onchona trees Mr Rudolph mentioos as belonging to tbe flora 
of Hawaii, end on what authority he does so on pt^e 218. He 
has told us before, on page 202, that Cinchona condatainea is con- 
fined to a narrow spot in Peru, about tbe fourth degree of latitude, 
and to anelevation from 6000 to 7000 feet. He repeats also some- 
times tbe inaccurate term ChinawUlder (cinchona forests), and 
seems to be unacquainted with the researches of Weddell, Delondre, 
Hasskarl, and others, who have proved that there arc no such forests, 
hut only cinchona interspersed among other trees of the primnvol 
forest, and have shown the limits in which the cinchona trees 
grow with much greater accuracy than Mr Rudolph lets us sup- 
pose. Botanists, speaking of the genus Ciuchona, mean tbe various 
species of the trees from which Jesuit's or Peruvian bark is ob- 
tained, and not the orderofCincfionace* to which tbe CofeaArabiea 
also belongs. Evidently there is in the following statement some 
error, page 217: Die mUllere jahrlieht Warme von Eanton hetrHgt 
17° 5'; die mittlere Sommerwarme 22° 2'; die miulere Winter- 
viHrme, 21" 1' ; and in den Sommtn-monaten fUllt ielbit ba Naeht 
die Temperatur telten unUr, 22'' ! ! * This is quite impossible, be- 
cause the mean temperature of winter cannot be above the mean 

* The degraei sra Itesumur'i. 
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of the whole year. Besides, it appears that most of these nnmbers 
are too high. Sometimes Mr Rudolph contradicts himself — i.e.,- 
he tells us that the Mitaa paradisiaca has the largest leaves in 
the whole vegetable creation — " Die grSszten Blotter welcke die 
N'atur aufzuweiaen hati" page 108 ; but sabaequeatly he informs 
ns that the net-palm, Maniearia aaecifera, in Brazil, has undivided 
leaves of great tenacity, growing to the enormous size of 20 
feet by 6, page 234. Certainly he cannot assert that the very 
easily lacerated leaves of the Muaa ever attained so prodigious 
dimensions. In &ct he himself states their size as 8 or 10 by 2, 
therefore only one-third of the size above mentioned. Mr Ru - 
dolph tells us (page 242), that the doom-palm (Cueifera thehaicd) 
has its polar limit at Cairo. In this he has been wrongly in- 
formed. The Cudfera thebaioa has its northern limiti some 
degrees farther to the south than Cairo. 

It is also a mistake that every peasant in Egypt cultivates a 
field full of arrowroot (page 242). Certainly about Cairo and in 
the whole Delta, the cultivation of this plant is very seldom seen, 
and almost entirely unknown. 

He mentions Syria as belonging to the fatherland of PAceniv 
Awtyii/errt (page 115); but more correctly, he saya (page 244), that 
in the most southern coasts of Palestine, the fruit of the date-palm 
Still ripens, which observation correctly implies, that almost the 
whole of Syria where the dates do not ripen cannot be the father- 
land of the date-palm. In fact, it is seen there rarely, and only as 
an ornamental tree. 

To ten of the cedars on Mount Lebanon, Mr Rudolph ascribes 
the age of from 3000 to 6000 years, but omits to mention how he 
arrived at this remarkable fluctuation bettveen about 3000 or 
6000 years. 

Speaking (page 266) about California, he omits to mention the 
TTdlingtonia giffantea and Taxodium seinpervirens, which certainly 
belong to the most remarkable botanical phenomena of these 
regions. Abo in the chapter on coniferous trees (pages 30-32), 
no mention is made of these giants. This omission creates the 
inore surprise when we find the Wellinfftcmia g'lgantea repre- 
sented on the adjoined plate. About the Araucaria imhricata, 
we read on page 31 statements which require some amendment. 
Mr Rudolph says, that this tree, like unto our own conifene, 
casts off its elder branches and leaves, so that its crown is con- 
fined to one-fourth of its entire height. Now, this is neither the 
case with Araucaria imbricata nor with our own conifewe. Neither 
our Abies nor the greater part of our firs cast off their branches. 
This happens only where trees grow so closely together that the 
lower branches are suffocated. This may be observed limong oaks 
and beeches as well as among coniferous trees, most of which, 
where they are not crowded, have a tendency to retain their lower 
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branches, to as to form beautiful obelisks or pyramids rather than 
crowns. So the Arauearia imbricata, where its growth is neither 
confined hj gregarioiu trees, nor restricted by the gardener's 
knife, lets the branches of its lowest Terticil rest on the ground 
aronnd tho stem, and represents when young, if seen from a dis- 
tance, a dark-green globe, and later an elongated oval, standing 
like the egg of Columbus. 

According to page 30, the coniferous plants are all distinguished 
by the straightness andslimncsa of their stems; but at p^e 390, 
we find a picture of Pintu pumitio spreading its crooked stem over 
ths ground, and we might add easily another half-dozen excep- 
tions to what Mr Budolph states to be the cliaracteristic growth 
of the conifem. 

Notwithstanding this and other mistakes, the work is a most 
agreeable manual of phyto-geography. The author has the aim 
and ability to imitate iu his descriptions Humboldt and other 
masters of style. Ho has correct views of the importance and the 
necessary limitations of phyto-geography. If he goes on im- 
proving his pages, not merely negatively by avoiding errors, but 
also positively, by looking at plants such as they are with the pre- 
cision of systematic botanists, and consulting the writings of 
AlphoDse Decandolle, Weddell, Delondre, Hasskarl, Junghuhn, 
and other observers, his volume, without losing its attractions 
for the general reader, will become valuable as a scientific hand- 
book. 



On the Origin of Species hy Meant of Natural Seleetion, or 
the Preiervation of Favoured Races in the Struggle for 
Life. By Charles Darwin, M.A. 8vo. London: Murray, 
1859. 

" Bit rtMon oagbt to conquer hU tmBglnation." — Dabwih. 

In the olden time, and in early science, there were many wild 
and extravagant theories proposed, and their existence lasted for 
a longer or shorter period, not according to the value of the ai^u- 
ments or facts by which they were supported, but jusf as the 
attacks by which they were assailed were numerous and persevered 
in. In modem days, within the last few years, an anonymous 
book appeared, the object of which was again to bring before the 
world of science the origin of the human race and the theory of 
development. It was so plausibly, so popularly written, and 
brought forward such an array of what seemed to be facts, ap- 
parently gathered from the latest authorities, that by many it was 
thought dangerous for the general reader, and its principles were 
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diallenged and grappled with, diacusaed and kaocked down, by 
men standiag high in science and theology, heads of nnirersities, 
and bj practical workers in the field of nature, who could observe 
and judge for themselves whether the facta stated were real or not. 
And thus it was, that instead of the " spirit being laid" it was 
roused, and the minds of (nen of various professions, from the 
army to the church, aj'e, and of women too, have been stirred up, 
and they hove thought it necessary, for the correction of views 
judged to be erroneous, to place upon record what they considered 
the only true version in volumes of the most varied colouring 
both inside and out. It is true, that previous to the publicotion 
of the anonymous book, allegations had been made against geo- 
logists for asserting facta which were said to controvert the Mosaic 
account of creation. The theory by Agassiz of a black as well as 
s white Adam, published in an American periodical, and repub- 
liahed in this country by the late Professor Jameson, with most 
of the objectionable passages suppressed, — the appearance of the 
works of Nott and Giiddon, and the translation of some of the 
phyaiophtlosophical works of the Germans, all somewhat prepared 
the way for these books, but the matter was finally clenched by 
the celebrated battle of the Vestiges, and authors both small and 
great, ore now most numerously developed. Among others, from 
whom we might haveespected better things, " Omphalos" hints at 
our misunderstanding the language of the aacred record, and makes 
the origin of all things a very easy matter, by an instantaneously- 
formed universe, with its various strata, containing ready-made fos- 
sils and footprints, glacial scratches and rippie-marks. Agassiz, 
in his remarkable Essay on " Classification," goes back to the ancient 
maxim, " Omnia ex ovo ;" while the author, the title of whose work 
we have placed at the head of this article, is convinced that the de- 
velopment theory is the only true solution of the difficulties of the 
question, and goes boldly into the subject in all its branches, 
backed by a powerful name and reputation, and supporting him- 
self by a mass of so-cajled facts. The " Origin of Species" 
coming before the public under such auspices, and so ably treated 
as the subject undoubtedly is, we feel constrained not to pAss over 
the work in silence ; besidesj the time has now gone by when sach 
questions are to be compromised. The more these matters are 
sifted the sooner we shall reach the truth where attainable at all, 
and that need not be feared. The facts of geology, where there 
is an apparent discrepancy, must be explained ; and the man of 
development must have some stronger arguments than he has yet 
used, to prove that a bear may become a whale, or that an apteryx 
flew to New Zealand and lost its wings tbere hy disuse. 

Mr Darwin states that he has made a large collection of facts, 
too voluminous for publication in his present work, in which he has 
only introduced snch as bore immediately upon his subject. We 
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regret this much, bec&Bse we cannot reason upon them cot e<ti- 
mate their value, and it is upon those so-oalled facts that the 
whole truth or untruth of his theory rests. Many of his positions 
are stated hypothetically ; some of the statements given aa facts 
ate questionable, or are given on the authority of a " careful or 
good ohserrer," whoso careful or good qualities we ore not al- 
lowed to judge of; and when we read such passages as that we 
have placed in a note below,* we lose some of the fiiith we had 
placed in the great research and learning of the man, aud feel 
almost inclined to doubt the capatniity of his mind now to judge 
impartially. With such a range and plasticity as Mr Darwin 
pleads for, we know not where to stop— centaurs, dryads, and 
hamadryads, and all those remarkable forms we enjoyed so much 
as schoolboys to read about, bnt were taught to look upon as 
mere poetic fancy, may have been really our old progenitors in a 
transition state to improvement ; and when so convinced, with how 
much pity shall we look down upon the Garsons and Dnnhars, 
Sandfords and Pillans, and blame that ignorance which kept our 
young minds in such darkness. The " virginei votuera," then 
supposed to be " peculiar" to the Strophadic Isles, so beautifully 
figured in the old editions of Vit^l ; the dangerous Biren which 
is thus described, " desinit in ptscem mulier formosa superne," 
may have all lived ; and in latter days, if we follow Darwin, " I 
eon see no difficulty in believing" that mermaids once tilled our 
seas, and that the much disputed sea-serpent exists, or at all 
events did ao within historic time, 

" Prone on tbe flood, extended long and Urge, 
L&j floating manj a roodJ^ 

Notwithstanding our sceptjcism of Mr Darwin's theory, the 
" Origin of Species by Means of Natural Selection " is not a 
book to be trifled with. The author is well known as a man of 
reputation in smence, who has travelled over a great portion of the 
world, observing as he went ; aud he does not hide his name, like 
some ashamed Vestigian, but boldly propounds his theory, and tells 
us on what it is based. The whole subject, however, is so extensive, 
that it would require a book as large as Mr Darwin''s to go over 
his ground, or answer his paragraphs seriatim ; and we sh^ only 
be able to notice its great principle, Variation and its laws, and 
how far these develop, or, as it is termed, improve themEelves in 
a natural state, as it is on this that nearly the whole theory of 
development under natural selection rests. 

* " In North America Ihe bUck hear was seen by IteHrne svimmiog Tor hoont, 
with Hidoiy open mouth, chug catching, like a whale, inaeets in the water. 

better adapted competitor! did not already exist in the COBntry, I een see no 
difflcalty lo a race of bean being rendered, by natural lelection, more and 
more aquatic in their structure and habils, with larger and larger moullu, tUi 
a creature wa» produced a* moQitrous ■» a Whale." (P, 1B4.) 
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Before entering upon this, however, we must explain what 
" Natural Selection " means. We were for some time at a loss 
to understand this until we came to Darwin's explanation, 
" If variations useful to any oi^anic being do occur, assuredl; 
individuals thus characterised will have the best chance of being 
prcserred in the strnggle for life ; and from the strong principle 
of inheritance they will tend to produce oifspring similarly charac- 
terised. This principle of preBervation I have called, for the 
sake of brevity, Natueal Selection." At the beginning of 
the sBide chapter, he has added to this, " On the other hand, we 
may feet sure that any variation in the least degree injurious 
would be rigidly deatTOtfcd; " and he includes " seiual selections " 
as a powerful assistant. The theory is then based upon the 
animal inclination and capability to vary, and the plasticity of 
certain groups of animals in a state of domestication is brought 
forward to show the range to which this may take place. 

" Variation " in domesticity, by crossing, or under artificial cir- 
cumstances, is widely different from that in a state of nature. It 
will not be denied, we presume, that animals were abated for tha 
use of mankind. Man was to have dominion over them. In tha 
great group of ruminants among quadrupeds, and rasorial form* 
among birds, the provision for becoming serviceable to man, 
breeding in confinement or restriunt, and accommodating them- 
selves to circumstances, whether of climate or country, is very 
marked. These, from the beginning, were made use of ; and a few 
other animals, such as the dog, were, from the very earliest historic 
periods, chosen to associate with and assist man ; and there is no 
reason to insist that any of those should have a mingled origin ; 
for, if Mr Darwin will apply the same arguments which he has 
used in the case of the pigeons, all the varieties of 'which he 
acknowledges to be descended from one stock (C. livid), there doe» 
not seem any great difficulty in believing that most, if not all,' 
our domestic animals have also sprung from some one wild 
animal, although we cannot with certainty now point that one out. 
The early domesticated animals were cared for and tended, and 
Vmious points we know were esteemed of more or less value ; 
and, as man became more luxurious and civilised, animals from a 
distance were introduced and croBsed, and the improvement (as it 
was termed) of cattle and sheep became almost a science ; and 
those breeds and varieties which had a tendency to be most easily 
fattened, to yield the greatest quantity, or richest milk, or the 
finest wool, were assiduously cultivated. But this was all arti- 
ficial. The slightest inattention deteriorated these breeds (that is, 
returned them nearer to the original form), and those improved 
animals, differing from anything in nature, cannot be naturaily 
kept up. Man's species will not last. And here is just the 
chedc .which God has interposed. These animus are created for 
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the BH of man, and Ki> mind hu been allowed to exercise itself 
aiul atudj certun conditions under which qualities in the animals 
are better associated with the wants he has. God in his goodness 
allows thus far, but he will not permit man to manufacture a 
permanent species, or to sport at will with his works ; and this is 
proved by the fact, that none of those breeds or varieties (Mr 
Darwin's incipient species) can be maintained, even with the 
greatest attention and core. Most of onr old breeds of domestic 
cattle do not now exist ; some new quality was wanted, the old 
one was neglected, and the breed died out. The same occurred 
with our breeds of sheep. And where now among dogs is the Turn' 
spit, the Irish blood-hound, the Spanish pointer f They also were 
not required, and were supplanted. And were the fox or the hare 
to be extirpated from Great Britain by any cause, the fox-hound 
aud greyhound wonld immediately follow them. 

We think, therefore, that all the arguments brought forward 
from plasticity in a domestic condition, just prove that it is un- 
natural aud artificial ; that the forms desired cannot he kept up, 
and that it is only when the whole constitution is artificially worked 
upon, the natural craving for food kept blinded by constant 
suf^ly, the natural passion of the sexes curbed by the allowance 
of some particular improved form only being admitted, with 
which the beast must either satisfy his natural inclination or 
want. 

The same principles prevail in plants. It is by the art of the 
gardener or agriculturist that we have our melting pears and in- 
comparable dahlias, with almost all our useful varieties of garden 
and field vegetables ; but can we carry on or maintain these by 
a natural process ? They stand in a stronger position than even 
the forced varieties of animals. They cannot be produced by im- 
pregnation and seeds j all our finest fruits must be layered, budded, 
or grafted ; and even such plants, according to the theory of Mr 
Knight, which has not been disproved, die with the parent stocks. 
Where, now, are many of our old much-prized varieties, such as 
the golden pippin? &c. Florists' flowers are mostly propagated by 
cuttings; no seed is certain to produce the "incipient species" 
it was sown from. Our kitchen vegetables — cabbage, cauliflower, 
broccoli, Brussels sprouts. Savoys, curled greens, &c., all, like the 
pigeons, spring from one stock, and are kept up only by the greatest 
care of the nurseryman, whose profit it ia to do so. And how 
often have we to complain of " bad seed," that is, seed returning 
offspring nearer to its normal state. The same is the position of 
our agricultural grains, turnips, &e. ; they are all changed and 
chan^ng. Skirving cannot keep up his Swedish turnip ; he is 
obliged to bring out new varieties ; and the same causes that 
have changed our breeds of cattle are acting on our breeds of 
vegetables. And what will become of these manufactured spe- 
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cieB ; thdr constitutions placed in circnmatances foreign to them, 
and excited hj manures and stimulating mixtores, have been 
weakened, and &om the vine to the potato thej hare died out, or 
become bo precarious in their produce as in man; instances to be 
given up. 

It is arguedjthat auch artificial breeds of animals would never go 
back to their original form; very likely not; they never would hav« 
the opportunity. The countries where they roamed are now culti- 
vated and peopled — their ancient food and quiet destroyed ; they 
would have no real species to mat« with, and the limited variety 
would breed in and in as long as it could, and at last dwindle and ' 
die. But under favourable circumstances many would go back. 
In a lately published account of New Zealand, it is mentioned 
that the pigs introduced there by Captain Cook have been natu- 
ralised, and " in the deep recesses of the forests they have lost the 
appearance of domestic pigs, and have acquired the habits and 
colour of wild animals." Among plants, the reversion to the 
original form is common and constant, and takes place within a 
very short period ; witness the camellia, dahlia, rose, daisy, Sec. 
Inc., and most of our cultivated garden vegetables. 

In a natural condition, variation by crossing is very different. 
Mr Darwin has drawn moat of his arguments from birds. We 
shall take 'these also. As a general rule or law, birds do not 
minffU or interbreed ; even allied species frequenting the same 
localities do not. Mr Darwin has given us no proof that they do, 
or ever did. Those instancca given by authors are all traceable 
to circumstances occurring at variance with the usual habits — such 
as that of a winter migratory bird being detained from some 
cause and mating with an allied species in spring ; but even in 
this case, what would it lead to ? ■ The cross would, it is acknow- 
ledged, not breed among themselves, and with a true bird of 
either side it would soon be lost. The pheasant has always been 
(juotcd as an instance of two species breeding in a wild state ; it 
is just a proof of the reverse. We have not a true pheasant in 
nil Great Britain. The ring-neck species of China, and the dark 
coloured species of Persia, have l)een both introduced. They 
have been crossed and recrossed, are altogether in an artificial 
Btat« — are fed, bred in confinement, and sheltered, and bo they go on 
under care ; but it is well known to every sportsman that they 
can only be kept up by the introduction of " new blood," as it is 
called; and without this, "preserves" decrease, birds will not 
breed, and the stock is, or would be gradually lost. But in other 
instances of allied species said to interbreed, such as Passer /lia- 
panoliensis and citalpina, Corvus dauricus and monedTila, &c., 
nothing, we maintain, very different would atiae. The sparrows 
might breed together, they and their families for ever, they never 
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wauld produoa ■ bunting <» a buUfiacb, or the two jackdawt » 
pigtxm, or even the whit«-necked crow of A&ica. 

In all thoie oearl; allied species iohabitiag di&rent coantrka, 
Europe ood Aineriea for iiutance, tbe minute separating charaden 
are alviai/t the tame. The duclu have a great power of flight and 
ara widely distributed, and have every opportunity of interminglbg 
with birds from a distance or closely allied, No difference or inler- 
inediation can be detected between the commoD wild ducks [Amu 
boMcliot) of Europe, North Atnerica, or India. They " sport" widely 
iu domesticity, but, when unresbained, never vary, no nuitterboir 
different the countries, climates, and food may be. The Ameri' 
can te»l again, which an ordinary observer wonld scarcely detect 
among a series of European birds, has a white band on each tide 
the breast, and other marks. The American goosander varies still 
less but it also easily distinguished ; and so also the velvet scoter, 
and some others ; but the distinguishing marks in these birds are 
always the same'— quite constant. We do not yet know the 
geographical range of these, and other birds, sufficiently to say 
where allied species meet ; and we never see intermediate fomis 
now. If at their meeting they were not prevented by natural 
instinct from intennating, intermediate forms would be produced, 
and would be circulated, which, so far as we know from very ex- 
tensive observation, is not the case. In all animals, boweTer. 
there is a certain natural range of variation, amounting in some 
to almost nothing, in others very wide ; you may place a hundred 
goshawks, wild ducks, European teal, and American teal, Euro- 
pean goosanders, and American goosanders together, and you will 
scarcely find a feather different in each species ; but you may take 
the same number of speiumens of the common European buzzard, 
or of the ruff in its breeding plumage, and you will not find two 
similar. We are not, however, entitled to conclude from this last 
fact that either the buzzard or the ruff sprung from anything very 
different from what they now are, or that they would ever be 
developed into anything very di&rent. 

Mr Darwin has insisted largely on the influence that inter- 
breeding has on variation and development, which we have en- 
deavoured to show has been much overrated. But it is by " natural 
selection" that his development system is to be mainly carried 
outj and this, he says, is a power "immeasurably superior to 
map's feeble efforts," and should therefore produce far more 
remarkable modifications and changes than can ever be accom- 
plished by man's acienti&c breeding, and turn the incipient variety 
at last to a permanwit species, widely differing in structure and 
form from its ancient progenitor." The strongest and most im- 
proved will he " rigidly preserved." Now, how does this work 
among living species, as we term them ? The strongest and most 
powerful buck will drive off the younger and weaker, and remain 
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maatei of his herd. The strongest bloek-cock will drive off all 
intrtidersfrotn his particular green hillock. Bat will either of tiieM 
in cooeequence beget the finest progeny t Will it be the strongest 
and healthiest temalea onlj that at^id upon tbeir polygunie 
lords i Weak and even diseased females m&j fan^ a nell-formed 
stately mate. Overwork may weaken the powers of the most 
powerful male, and the beaten herd would produce t^ healthier 
stock. Many of the prize animals at our lute agricnltnral riiows 
have been gotten by yovag males. But sllowing, for the mke of 
argument, that there may be improvement hj natural selection, 
that is, greater proportional size and strength, and with all the 
additions that shelter and quiet, and abuadasce of food and water 
could give, could the progeny of the fallow or red deer, under any 
circumstances, ever be developed into a moose, or elk, or wapiti, 
or the wild-cat of Europe into a tiger or Hon. Yet snch; accord- 
ing to Mr .Darwin, must be tFie case, " as I believe that all the 
species of the same genus have descended from a sin^ ptarent," 
Can such be possible under the laws which sciendfic mou have 
been accustomed to think regulated animal b&? Have we any 
like analogy in all the range of animal and vegetable oi;gaai- 
sation to speculate oponP can we, with all our knowledger rea^ 
the process by which these transformations are to be accomplished ? 
We simply answer, no ; but Mr Darwin meets ua by saying, that 
it was not from a fallow-deer, or stag, or wild-cat, that these 
larger forms were developed, but from some " ancient prototype of 
which we know nothing," never saw, and till now never heard 
of — quite unlike anything now in existence — and' that thfl time 
required to bring about the monstrous change would be "millions 
of millions of ages." And be adds, in his concluding chapter. 
That " as all forms of life are the lineal descendants of those 
which lived long before the Silurian epoch, we may fee! cer- 
tain that the ordinary succession by generation has never been 
once broken, and that no cataclysm has desolated the whole 
world. Hence we may look forward with some ooufidenee to a 
secure future of equ^ly inappreciable length. And as natural 
selection works solely by and for the good of each being, all 
corporeal and mental endowments will tend to progress towards 
perfection." These are the deliberate, aerions assertions of the au- 
thor. We can do nothing with them. There never will, nor can 
be, except in im^nation, any means of tracing back millions of 
millions of ages. All that we now know fixes the immutability 
of once-created species. In the Tertiary strata many of the 
mollusca are exactly similar to those now inhabiting our seas and 
firesh waters ; and in our limited historic time, animal forms are 
depicted on monuments above three thousand years old, just as 
tbey now are ; and the sacred Ibis embalmed in the ancient cata- 
combs does not vary in a bone or feather from that now feeding 
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"bj the Nile. All that we have quoted ahove are mere assump- 
tions, not the calm reasonings of a man of science. Snrel^ Mr 
Damin has also for a time forgotten the igneons rocks of his 
geology, and overlooked the Bible statement, " the world that then 
was being overflowed with water perished," and that " the ele- 
ments shall melt with fervent heat, the earth also and the works 
that are therein shall be bnmed up.** 

But it is not always to development that Mr Darwin restricts 
himself. " Disuse " is a great agent in the change ofform: — thus 
the progenitor of a seal " had not a flipper, but a foot with five toes 
fitted for walking and grasping," The same may have been the case 
with the walrus, and the cunous whale-like pachyderm of the lakes 
of Central Africa, " I believe," he writes, " that the windless con- 
dition of several birds which now inhabit, or have lately inhabited, 
several oceanic islands tenanted by no beast of prey, has been 
cansed by disuse," and the eyes of the mole are a "gradual re- 
duction from disuse." All ihese circumstances, however, if true, 
would act against Mr Darwin's theory of "improvement," which 
he states would always be " rigorously preserved." We should 
call these retrogression from perfection of structure; but it is 
little matter, as we think them as nntenable as improved develop- 
ment. 

The theory of some old progenitor of nameless shape, differing 
from anything now in existence, is to us an unintelligible brain- 
myth ; it is the assumption of a monstrous fact, not a reality— a 
thing whereon we have no premises to argue upon ; and the process 
of development from that, or, even later, from any form actually 
before us, trenches so far upon all the attributes of foreknowledge 
and design which we have of old given to the Creator, that we 
would ask the beginners, and students of natural science, before 
many of whom this book will undoubtedly come, to view the theory 
vith the greatest distrust, and to sift every fact and every argu- 
ment in it to its very bottom. We do not think Mr Darwin 
intends to lower the power or attributes of Deity — 'We would 
gather the reverse from many of his expressions; but when he 
writes of " mere chance" causing one variety to differ from its 
parents — when he likens the electric oi^ana present in fishes (for 
which he can find no ancient progenitor) — so rare, and placed in 
such diflerent forms — just like separate inventions of two men dif- 
ferently hit on ; when he calls creation " a Theory," and speaks 
of working " in a tail for all sorts of purposes," " a new 
variety raised by men will be a far more important and interest- 
ing object for study than one more species added to the infini- 
tude of already recorded species " — to say the least, it is not 
the language in which we have been accustomed to see these 
subjects treated. Wingless birds, remarkable only because we 
are wont to consider a wing inseparable from a bird, filling 
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their allotted position, and in every way provisioned for it^ 
whether on land or water ; blind animals filling the caves and 
" waters under the earth ; " the birds of the waters eo beautifully 
arranged in all tbeir internal and external appliances for the lives 
they lead ; the birds of the air, the swallow, or the owl, so finely 
organised for their purposes — long migration, or a noiseless, 
" downy " flight or nightly vision ; the seal, so wonderfully 
adapted to its watery life ; the mole, in all its structure ; these and 
a thousand thousand more due only to creative power and know> 
ledge, are, according to Mr Darwin, the proceeds of mere develop- 
ment, disuse, disease. Can this be so 1 

Through the whole of Mr Darwin's most interesting volume we 
find such passages as these — " The result of the various, quite 
unknown, or dimly seen laws of variation is infinitely complex 
and diversified." " The laws governing inheritance are quite 
unknown." " Our ignorance of the laws of variation is pro- 
found." " We are profoundly ignorant of the causes produc- 
infr slight and unimportant variations." " Variability is governed 
by many complex laws," &e. &c. Are we then yet in a posi- 
tion to judge, or can Mr Darwin settle the question so confi- 
dently as he does, under such admissions of ignorance as we have 
now quoted \ We think we are not yet prepared to do so. 
We have said at the commencement of our remarks that some 
of Mr Darwin's facts were questionable, and it is perhaps not 
fair to do this without stating some, though it is impossible here 
to go into any separate discussion of them. Many of the facts are 
second-hand, and without outhority given. Of others, we dispute 
that disease was or is present in the eye of the mole ; we dispute 
the La Plata woodpecker never climbing trees, or the upland 
goose not swimming ; we dispute the restricted condition of the 
Galopagos Fauna and Flora ; we dispute Homer's calculations of 
the Nile Delta; and we dispute several geological positions, &c.&c. 
All the facts require sifting and analysis, and that is now the duty 
of our yonng and active working zoologists; we would say it is 
also the duty of our clergymen, for the questions will come before 
them whether they will or not. Let them take them up boldly and 
without reserve. Let them sift every old fact, and search out as 
many new ones as they can, we have no fear for the result ; but 
let them do this impartially and with the view to the trtith only, 
and if it is discovered, we shall owe a very large debt to Mr Darnin 
for having given us so good a scent. We say hunt the O1.1] 
FBaasNiTOE out, and run into him breast high. 
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Britidi A»$0cialion for the Advancement of Science. 
Meeting at Aberdeen, September 1859. 
(CorUinaed from page 141). 
aOOLOGY AND BOTANY INCLUDINO PHTTHOLOGT. 
The Pbesidekt, in opening the Section, said, — In the early dajB of Uie 
Britlah AMOciation, the circumstftncaa thst were considered desinble— 
■•J, in aome instances that were thought indispensable to insure sm>- 
cessful meeting, were — « populous neighbciurhood, connected in aomeiwj 
with teaming, or with comneroe ot mannfsctore, and to which there wu 
an ea»y and rapid access. Thus the capitals, English tmlTerGities. sal 
large towns, were our earlj choice. In 1633-34 or -35, a meeting in 
Aberdeen would have been judged to ha^e been nearly impossible ; ud 
the inhabitants of this great citj may now look hack with satisfartios 
npon their own enterprise. For, bf uie application of the prinoipltf of 
•team, and mechanical and engineering science, distance, and time, sad 
expeDGB haTe been so much reduced, that thousands of pen»u »* 
enabled to meet together from all parts of the world, and to cammiine 
with each other over the mightj agents which Ood has placed tritbin 
their power. To the same causes we are indebted for the high pasition 
this great bod; now holds. Opportunity is afforded to many of ttxo 
whose time is otherwise necessarily employed, to assist, by their conntt- 
nance and preeeace, the discussion of subjects on which depends the high 
place our country has taken among nations. And thas it is that ttM 
peaceof the world will be best preseired. For while on the one band mind 
and science are engaged in contriring and perfecting enfj^ines of desUw- 
tion, possessing power and range far beyond what was ever conceived pos- 
sible, the means of interconununion between the various nations of \i» 
world at the same time are daily widening and expanding. I think, tixa, 
under theie circumstances, I am entitled to ofTer my congratulations upon 
onr meeting here, and to eipresa the satisfaction that 1 feel in again join- 
ing the many old friends and associates that I see ajomid. And if ' 
graver feeling sometimes steals over, at the al>sence of those whom we 
were wont to meet, that is soflened and brightened by the sight of msoT 
new faces, that have, I trust, come to assist and take part in our discBi. 

Since we met last year in Leeds, Zoology and Botwiy have steadUysd- 
Tanced. In Great Britain and Irclimd, of the works which have been com- 
menced in former years some have been completed, and others go on with 
their wonted energy. The fine works incident to the Government Expedi- 
lion brought out at the public expense, and under charge of the Lords Com- 
missioners of the Admiralty, have been mostly completed, with one excep- 
tion, to which, we trust, the attention of Government will be directed bf 
some of our scientific friend; in Parliament: it is the Zoology of the Ex- 
pedition of the Erebus and Terror, from 1839 to 1643. This was eom- 
menced in 1844, and, after a period of fifteen years, yet remains unfinished. 
The contributions to the natural historv of Lahuan, and the adjacent 
coasts of Borneo, by Mr Motley and Mr DOlwyn, so beautifully eoni- 

A o r=_ ,. .: — .uij illustrating a Fauna little known, have not 

be so under their or^inil 
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authors ; fbr, ia the fearful massacre that took place at EulaogBH ofi the 
lit of Maj last, Mr Motley and hii thmilj were the firit to fall Tietimt to 
the nge of the natiTes. This onhappj loM will be a seliooa one for 
Science. Mr Motley laboured hard in onr particular walks ; ancl being 
chief engineer of the coal-mines in the eastern diTUion of Borneo, he also 
tamed his mind to Geology — and at the time of his death was preparing 
a paper for this very Meeting upon the coal of those conntries, and upon 
" The Progress and Growth of New Coal Formations now preparing fot 
Future Ages." It may he recollected that among the grants of money ap- 
probated at OUT last Meeting to Section D, there was one given to assist 
Mr Eyton in his work intended to illoatrate the oomparative ostealogy of 
birds. Two beantiful numbers of the work have already appeared, and 
the third is ready for pahlication. The periodicals devoted to zoology 
and botany continue to be well conducted. In these and in the Trans- 
actions of Learned Societies much facility and eneoari^ment is givm 
to the publication of Talnable Memoirs ; and I may mention that in one 
branch (Ornithology) which has not yet maintained a periodical for itself, 
an experiment ia being tried in Mr Sclater's " Ibia," of which the first 
gear's numbers will he completed in October. The importance of Publish- 
ing Societies has been generally acknowledged. Many of ua are memhera 
of the Bay Society, deroted to furthering the objects of our Section, and it 
gives me pleasure to lay before you Professor Hujley's beantifnl Tolume on 
" Oceanic Hydrozoa," observed during the voyage of H. M.S. Rattlesnake, 
now ready for subscribers ; and also the drawings and platea of Mr 
Blackwall's volume on Spiders, now far advuiced. The memhers of onr 
Learned Societies have occasionally founded niedals or prizes for tha 
enconragenent of men of science. You will see presented to Sir JEt. 
Murchison during this Meeting the medal founded by Sir T. Brisbane, 
Fresidmt of the fioyal Society of Edinburgh. The late Dr Patrick 
Neill founded another medal, which baa been this year awarded to a 
botanical work of rare eicellence and beautifully illustrated, " The 
Reproductive Organa of Lichens," by Dr L. Lindsay.* In Ireland, the 
Rev. C O'Meara s works on " The Reproduction of the Diatomacete" hold 
a first place. Mr Archer's papers "On the Deamidiete" are also able. In 
Zoology, marine life has been most advanced by Dr Kinahan, Professors 
Green and W. King ; while in the Dublin University a lectureship ia 
■oology has been founded, and shows il« value by being well attended. 
The condition of onr public mosenms ia a very important subject. 
Their condition is becominir more healthy. The discussions upon the 
accommodation in our noble national collections, and of the proprietv of 
the separation of the Literary and Art Departments from the PhysicaJ, 
will, I have no doubt, bring out results &TOurable to both. Otie great 
and important feature is the arransenient and cataloguing of our public 
collections. The offleera of the British Museum have worked hard in these 
departments, and ita Uatalc^es now reach to a nnmerous and valuable 
series of Tolames. Some of these are well illustrated, while others are 
almost monogTaphs. This year Dr Gray has devoted one to a portion 
of the Batrachians or Frogs, and Mr F. Smith has published an excellent 
part "On the Foisorial Hymenoptera." The University Museum of 
EdinbDrgh ia one of great value, as, besides possessing the rich mineral' 
ogical coUeetion made by its late able Professor Jameson, it gained by 

furehase the entire zoological collection of the late M. Dufresne of 
aris, in which are many of the type-specimens mentioned and described 
in the (oolo^eal works pnblished at the end of the last and beginning of 

■ Nowpubliihedin volumsxiU.orTransaetlonsof Ch« Rojsl Society of Bdin- 
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Iha prcMiit evitnrT. The formatioii of a Moseont of Teclmologf under 
ProHuor Oeorge Wilson will, I tnut, improve the eondition of tliis part of 
tha UniTenitj ; bnt at present the aocommodation and income allowed for 
mnienni pnrpoms ara not nearlj sufficient, and it is impossible for the 
Regittt Keeper to catalogs or arraoge, or even preserre, the collection, 
or to KITS that aid to itadj required at the preBent time, withont con- 
•iderabla additions to hii staff of asaistauts. ijnong the more local 
eoUertions, the East India Uouae has set a fine example b; publishing 
two exceUent Toluinei, prepared hy their late Teaerable curator, Dr 
Horsfield. In his task of preparing this catalogue he has been assisted 
hj Mr F. Hoore, bis nnder-curator. The Derb; Museum of Jjlverpool 
will soon, we maj hope, follow the tame course ; it is a most valuable 
one, and coutains manjr nniqne specimens from our early expeditions. 
Its curator ia quite able for the task. The Mnseom of the Universitj 
of this citj has, I am glad to iaj, been much improTed, and a local 
coUectton tar advanced. I maj remark that museomi of this claes should 
not, aa is too often the case, attempt a general collection. The great object 
should be to obtain ti/picut iptctmenx, so as to illustrate and explain the 
■algecta and the geographical distribution of animal life in particoliir forma ; 
aft^wards, a good Britiab collection should be brought together; and, 
lastly, the local Fauna and Flora should be illustrated. Aberdeenshire; 
from it* seabord and a country stretching inward to a great elevation, la 
very rich, and the native animals and plants are becoming extirpated and 
" forgotten." Another object should be the illustration of any branch of 
industry or oommerce, for which there is a wide field here in the Arctic 
fisheries. Bnttheonegreat character ofthe present time ia that of popular 
information — popular works on all aubjecta. This is no doubt all in the 
right direction, and shows the call for information ; but it may be over- 
done, Falseinformationis worse than none. Some of our great principles 
cannot be studied against time, and diluted chapters from authors of 
reputation sometimes neither give the truth nor the author's meaning. 
These form a considerable staple in our weekly press. It ia your duty, 
then, who are presumed to know something of the various branches jou 
profess, to inform, and counsel, and'advise, aa far as you can, the authors 
of thoae lesser works, when they will take advice, and to endeavour that 
at least accuracy is carried out in their endeavours to instruct others. 

Upon the continent of Europe the progress of Zoology and Botany has 
been steady, tn our Foreign possessiona there is an advance. The 
melancholy eventa that have occurred in India, and her unfortunate 
position, have given a temporary check there ; yet the scientific joumais 
of that country, which have bought so mucn to light continue, and 
there is no country where we have been so much indebted to our military 
officers for physical information. Their names would form a very long list. 
Colonel Bykea, your member of parliament, now here, deserves every 
praiae ; and among Scotchmen you have Elliot and Jerdan, M'CIelland 
and Adams, the latter an Aberdeenshire man, and who has brought 
many new objects of interest to this country. But it is in the younger 
countries where we see an advance more evident. Australia and Van 
Diemen's Land, now that wealth permits time and luxury, have attended 
to science. lu most of the journals of these countries we have original 
observers, and by and by we shall have the results of the study of the 
remarkable productions of these lands made where they live and grow. 
New Zealand also has its scientific journal. It is, however, in the New 
World where the greatest activity at present prevails. She has already, 
with credit to herawf, sent out scientific expeditions of a general character, 
and those of Wilkes and Rae and Kane are well known, and huge works 
have sprung &om each ; the vast extent of territory now claimed by the 
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AiiiericBn people haa given rise to Borreya and explorato^ expeditions 
at home, and theae are proceeding in all directlona to fix the bound^- 
lines and the best railway routes to the Pacific, — naturalists and dratts- 
men, in fa<it all the necessary staff, accompanying each expedition, — ■ 
the results of which are published in reports to Congress, in which they 
are assisted by the Smithsonian Institution of Washington. But the 
work ofthe greatest magnitude and importance to America is " Contribu- 
tions to the Natural History of the United States," by Agassiz, originally 
advertised to be completed m ten large volnmes, but the aubscTiption has 
beensogreatastoallow the extension of the work beyond the contemplated 
limits. Two volumes for the first year, on the Testudinata or Tortoises, 
have been published, illustrated by thirty-four plates. An important 
part of these volumes is an introductory essay, which has been republish- 
ed separately in an 8to volume. Louis Agassiz's " Essay on Classifica- 
tion," embraces the whole range of the subject, which he treats in a wider 
and more comprehensible and less mechanical manner than has hitherto 
been done ; but while I thus praise the work and the manner in which it 
is treated, and agree with a great many of the positions he has taken up, 
I must warn its readers that same subjects are treated in a way Profess*^ 
Agassiz will not be able to maintain, and that to those who are unable 
or unwilling to think for themselves, the author's reputation will prove 
a guarantee not altogether to be trusted. It must be studied with great 
care and groat caution. Nevertheless I look upon it as the remarkable 
book of the year. There is another work upon a similar subject adver- 
tised, from which we may espect some curious reasonings. "On the 
Origin of Species and Varieties," by Charles Darwin.* 

Let me now say a word for Section D. At the first meeting in York, in 1 831, 
tbe Committee of SecEions was naturally small Zoology and Botany did not 
come forward in great numbers, and we had only five members, Daubeny, 
Greville, Henslow, Liudley, and Dr Pritchard. There was no Botanical 
paper, and only one on Zoology, "Onthe Crystalline Lens of Vertebrata," 
by Dr, now Sir David, Brewster, In 1832 and 1833 the British Associa- 
tion met in Oxford and Cambridge — in 1834 at Edinburgh, where the at- 
tendance was greater than on any previous occasion, 1298 tickets being 
issued — Dublin in 1835. These first four meetings are extremely inter- 
esting, and a perusal of the volumes containing tbe Reports will show you 
how this now great body thought and acted in its early days ; how it has 
crept on, and increased and matured its plans, until it reached the high 
position in science which it now holds ; and that I may not be said to 
speak too higidy of ourselves, or to state matters for which there is no 
foundation, the work of Section D, since the 27th of September 1631, np 
to the conclusion of the Meeting for 1658, gives the following results : — 
There have been read — Reports, 95 ; Papers, Zoological, 411 ; Botanical, 
218 ; or, in ail, 719 Reports and Papers ; and the amount of money granted 
to Section D for scientific encouragement during the same period appears 
to have been about L.1007. After the position that I have mentioned to 
you that the literature of our subject holds, I do not think that we can 
complain either of slowness or want of interest. Perhaps we have not 
been so popular as the members of Section C, but we shall not quarrel 
about which is the more important, as I think we are mutually dependent 
on each other, and cannot well go on separately. Their science allows 
great scope for the imagination, and that may occasionally run riot. They 
have in charge the two great materials of which we all acknowledge the 
importance, and without the assistance of which we would not now be 

* " On the Origin of Bpectes by Ueans of NatQEal Selection," &c, now pub- 
lidhed. Bee notice at p. 280 of the present No. of this Jonrnia. 
NBW SIRIKB, VOL. XI. NO. II, APRIL 1860. 
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Msembled here — coal uid iron. We deal mcnre in fmda ; bat if our men- 
ben vonldonl^lookamond tbem, the; would soon perceire that neailj all 
tbeir neeeRsaries and liucuTieB, wLetherof foodor (^thing, or of the adom- 
ment of their mamionB, are fomisbed bj animal and vegetable pnidacts. 
This, however, dependi upon ourseWeB, eod if we will ntudj these wonderful 
prodoctioni with minda impreseed with the power and goodnesi of Ood in 
ptacinj; them aronnd ns. we shall find the inveBtigation of them no weary 
work, bnt one full of intereet and information. Bj these remarks I do 
not wish to claim for the Brltbh Association an; uadeserved influence ; 
bnt it is now nniTersally acknowledged that the example it has ehown, 
and the Tuions link* it has joined between the different departments and 
tbe people cnltiratingthem, have had a ver;- decided influence on the pro- 
notion of science. At all the meetings of this Association which I have 
attended I have observed a great iiDpulse given both in the preparation 
for the meetings and after tneir conelusion, and if jon will give it your 
attention, you will find that after we have left yoo, various matters will 
appear in other lights than yon formerly viewed them. Various subjects 
will be ingested to yon, and many of yon will try to stndy and master 
this or that subject as your inclination leads, and my wish is that yon 
ma.j pertnere and be auecessjitl. 

On the Ordere ofFotailand Recent Reptitia and their DUtribution in 
Timt. By Professor Owbh, — Professor Owen began by remarking that, 
with the ezceptionof geology, no collateral science had profited so largely 
from the study of organic remains as zoology. The cataloguesof animal 
species had received immense accessions from the determination of the 
natnre and affinities of those which had become extinct, and much deeper 
and clearer insight had been gtvned into the natoral arrangement and sub- 
division of the classes of animals since palieontology had expanded our 
survey of them. Of this the class Reptilia, or cold-blooded air-breathing 
Vertebrates, afforded a striking example. In the latest edition of the 
" RSgne Animal," of Cuvier, 182S, as in the " ElSmens de Zoologie" of 
M. Edwards, 1834-37, and the still more recent monograph on American 
Testudtnata by Agassiz, 4to, 1857, the quadruple division of the dass, 
proposed by Brongniart in 1802, was adhered to,— -viz., Chelonia (tortoises, 
turtles), Saoria (crocodiles, lizards), Ophidia (serpents), Batracbia (frogs, 
newts) ; only the last group is made a distinct class by the distingntshed 
Professor of the United States : — " After this separation of the Batrachi- 
ans from the true Reptiles, we have only three orders left in the class of 
Reptiles proper, — the Ophidians, the Saurians, and the Chelonians" (1. c. 
p. 239). In Professor Owen's Reports on British FossU Reptiles to the 
British Association in 1839 and 1841, it was proposed 1« divide the class 
into eight orders, viz., — Enaliossuria, Crocodilia, Dinosauria, Lacertilia, 
Pterosauria, Chelonia, Ophidia and Balrachia, which were severally 
characterised. Subsequent researches had brought to light additional 
forms and structural modifications of cold-blooded air-breathing animals 
now extinct, which had suggested corresponding modifications of their 
distribution into ordinal groups. Anotfeer result of such deeper insight 
into the forme that have passed away has been the clearer recognition of 
the artificiality of the boundary between the classes Pisces and Keptilia 
of modem loolt^cal systems. The conformity of pattern in the arrange- 
ment of the bones of the outwardly well-osaified skull in certain fishes 
with well-developed long-like air-bladders (Polypterus, Lepidoslens, 
Sturio), and in the extinct reptiles, Archegosaurus and Labyrinthodon ; 
the persistence of the notochord (Cliorda dorsdlis) in Archegosarus as in 
Stnrio ; the persistence of the. notochord and branchial arches in Arche- 
goeorns and Iiepidosiren ; the absence of occipital condyle or condyles in 
Archegos*me as in T^^pidosiren ; the presence of teeth with the laby- 
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rinthio iQWrblendiug of dental tistoeB in DendrodoB, Lepidoateus and 

Arche^uruB, as in Labjtmthodon ; the liirge median uid lateraJ throat 
platflB in ArcbeKosorus as in MegalicbthjB, and in the modem fishes 
Arspoima and Xepidoateas ; — all these characters, ba the author had 
ur^ed in hia Lectures at the GuTei'lunent School of Mines (March 1858), 
Iiouit«d to one great natmal group, remarkable for the exteDaive grada^ 
tions of development, linicmg and blendiDg together fishes and reptiles 
within the limits of such group. The salamandraid (or so-called "sauroid") 
Gaooids — LepidoateuB and Polypterus — are the most ichthyoid, the Laby- 
rinthodonts the most sauroid, of the great group; the Lepidosiren and 
Archegosaurus are intermediate ^adations, one having more piacine, the 
other more of the reptilian character. Archegosaurus conducts the march of 
dflTelopment from the fish proper to the labjrinthodonl type; Lepidosiren 
oonducts it to the perennibranchiate, or modern batrachian, type. Both 
forma expose the artifloiality of the ordinary Glass- distinction between 
Pisces and Keptilia, andiUustrate the naturality of the cold-blooded Verte- 
bratea, or " Htematocrya" iift», blood, Kfi/o(, ftoat: (the correlative group 
is the '* hiematotherma"). Beptiles are defined as "cold'blooded, air- 
breafting Vertebrates"; but the Siren and Proteua chiefly breathe by 
gills, ai did most probably the Archegosarus. The modern naked Batia- 
chia annually mature, at once, a large number of small ova. The embryo 
is developed with but a small allantoid appendage, and is hatched with 
external gills. These are retained throughout life by a few species ; the 
rest undergo a more or less degree of metamorphosis. Other existing rep- 
tiles have comparatively fe wand large eggs; and the embryo is enclosed in a 
free amnios, and is more or less enveloped by a large alltmtoia. It under- 
goes no marked traneformation si^ being hatched. On this diflTerenca 
the Batrachia have been by some naturalists separated as a distinct class 
from the ReptUia. But the number of ova simultaneously developed in 
the viviparous land salamanders is much less than in the siren, and not 
more than in the turtle ; and, save in respect of the external gills, which 
disappear before or aoon after birth, the salamander does not undergo a 
more marked transformation, after being hatched, than does the turtle or 
crocodile." It depends, therefore, upon the value assigned to the differ- 
ent proportions of the allantois in the embryo of the salamander and 
lizard whether they be pronounced to belong or not to distinct classes of 
atLimals, This embryonic, or developmental character, is unascertainable 
Iq the extinct Archegosaurus and Labyrintbodon. The affinity of Laby- 
rinthodon to Ichthyosaurus, and those structures which have led the ablest 
German paleontologists to pronounce the Labyrinthodonts to be true 
Sanrians, under the names of Mastodonsaurus, Trematosaurus, Capito- 
■anras, So!., may well support the conjecture that modifications more 
"reptilian" than those in Salamandra may have attended the develop- 
ment of their young. Characters derived from the nature of the cutaneous 
ooverings equally fail to determine the class characters of Batrachia as 
contra-distinguished from fteptilia. It is true that all existing Batrachia 
bare a scaleless skin, or very minute scales (Csecilia), but not all existing 
reptiles have horny scales. The crocodOes and certain lizards show a de- 
velopment of dermal bones similar to that in certain placoid and ganoid 
fishes. This development is greater, and the resemblance is closer, in 
those ancient forms of ReptJlia which exhibit in their endo-skeleton un- 
miatakeablo signs of Iheir affinity to ganoid fishes and Batrachia. In a 
tUTveT, theretbre, of the present known forms of cold-blouded, air- 
Ineatnug Vertebntes, recent and fossil. Professor Owen could not define 
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ktij real and adeqiuito Iwnndu'j for dividing tbem pTimarilj into tiro 
di^tinet chsHB of Batrachiani and Reptiles. As little was he able to 

Sint ont a character dividing the air-breathing from the water-breathing 
ematoorya — the reptiles irom the fishes. In the present commnniciitiou 
the author drew an arbitrary line between Lepidosireu and ArohegosauruB, 
and proposed to b^in his review of the ordinal groups of Reptilia, or air- 
breathing H«matocrja, with that of which the Ardiegosaums was the 
type. 

OnferLGAHOCEPHALA. — For this gTOup oporder he proposed the nuue of 
Qiaocephala (y»ver. lustre, ki^kTik. head), in reference to the sculptured 
■ad extemallv polished oi ganoid bony plates with which the entire head 
was defended. These plates include the " poslorbital" and " super- 
tempoTcd" oned, which roof over the t«niporal fossEe. No occipital <!OTt- 
djles. The teeth have converging inflected folds of cement at their basal 
half The notochord is persistent ; the vertebral arches and peripheral 
elements are osofied ; the plenrapophjses are short and Btniight ; pectoral 
and pelvic limbs, which are natatory and very small ; large median and 
lateral " throBt-j)lates ; " scales small, carinate,;sub-gauoid; traces of bran- 
ohiat arches. The above conbination of characters gives the value of an 
ordinal group in the cold-blooded Yertebrata. The extinct ».niTiia lB 
which manifest it were first indioated by certain fossils diecovered in the 
■phnrosideritic clay-slate forming the upper member of the Bavarian 
coal-measures, and also in splitting spheroidal concretionB from the coal- 
field of Saarsbruek near Treves; these fossils were originailj referred 
to the clasi of fishes {Pygoptenit Ivcins, Agassiz). But a specimen from 
the "Brandichie&r" of Miineter-Appel presented chnracters which were 
reoognised bj Dr Gei^us to be those of a Salamandroid reptile.* Dr 
Qergeni placed his supposed " Salamander" in the hands of M. Herr 
nann von Meyer for description ; who communicated the result of his exa- 
mination in a later number of the under-cited journal, t In this notice 
the anthor states that the Salamander affinities of the fosil in question, 
for which he proposes the name of Apaeton pedeitrig, " are by no means 
demonstrated.''! " Its ^cl might be that of a fish, as well as of a lizard, 
or of a batrachian." " There is no trace of banes of limbs." U. von 
Meyer concludes bj stating that, " in order to test the hypothesis of the 
Apateon being a fossil fish, be has sent to Agassiz a drawing, with a de- 
scription of it." Three years latter, better preserved and more instructive 
specimensof the problematical fossil.wereobtained by ProfesaorVonDechen 
firom the Bavarian coal-fields, and were submitted to the examination of 
Professor Ooldfusa, of Bonn ; he published a quarto memoir on them, with 
good figures, referring them to a Saurian genus, which he calls Archego- 
taurus, or " primeval lixard," — deeming it to be a transitional type bet ween- 
the fish-like Batrachia and the lizards and crocodiles.^ The estimable 
anthoT, on the occasion of publishing the above memoir, transmited to Pro- 
fessor Owen excellent casts of the originals therein described and figured. 
These casts were presented by the Professor to the Museum of theRoyal 

* "Mainz, Oktaber, 1843.— In dem Brandscbiefer von MiInBt«r-Appel. in 
Khein-Biiiem, habe ich ia vorigea Johre einen Snlaniaiider aufg«fundeD. Ge- 
hort dieser Schiefer der Kahlen-forinatioa ! in dicsene fslbe wSre der Rimd 
such in andaret) Hinsicht interessant." Leonhard und Broun, Denes Jabrbuoh 
far Mlnemlogie &c., 1811, p. 19. 

t Ibid. 1811, p. 336. 

! " Ob das — Apsteau pedestris — eln Salamaader-artiges Oeachopf war, ila 
kslneswegfa aiisgemacht." 

% " Arch*go>aara> ; Foieile 6&urier ana dem SteinkohllaDgebtrge die den 
U«b«rgHig des IcbtfaToden su den Loeertan und Erokodilen bilden." p. 3. 
" Bsitnge lar vorneltlichen Fauua dei Stelnkoblengebirgea." IM. 1847. 
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Oollege of Surgeons, Loni^on, and were deecribed bj hLm in his " Cata- 
logue of the Fossil ReptUes," in that Mtweam (4to. 1854). The oonoluHlont 
which ProfoBaor Oven formed thereupon oa to the position and affinities o( 
the ArchegosBurus in the reptilian claas, are published in that Catalc^e, 
ftnd were communicated to anddiscusBsdatthe Geological Societjof London 
(mo the " Qaarterly Journal of the Geological Socielj," vol. ir. 1848). 
One of tbe specimens appeared to present evidence of persistent branchial 
arches. The osseous Btrncture of the skull, especiall/ of the orbits, 
through the completed zygomatic arches, indicated an aiBnity to the 
Labyrinthodonta ; but the TortebreB and namerous very short ribs, with 
the indioationB of stanted swimming limbs, impressed the irriter with thft 
conviction of the near alliance of the Archegosaunis with the ProteuB and 
other perennibranchiate reptiles. This conclusion of the affinity of 
ArchegosanTus to existing types of the reptilian class is conflrmed by the 
snbBe({uently discovered specimens described and figured bj M. von 
Meyer, in his " Palreonlographica" (Bd. vi., 2te Hef. 18550, more 
especially by his discovery of the embryonal condition of the vertebral 
eolomn* — i.e., of the persistence of the notochord, and the restriction of 
ossi6catiou lo the arches and peripheral vertebral elements. In this 
stractnre the old carboniferous reptile resembled the existing Lepidosiren, 
and afforded farther ground for regarding that remarkable existing 
animftl as one which obliterates the line of demarcation between the fishes 
and the reptiles. Coincident with this non-ossifed state of the basis of 
the vertebrate bodies of the trunk is the absence of the ossified occipital 
oondjles, which condyles characterise the skull in better developed 
Batrachia. The fore-part of the notochord has extended into the basi- 
sphenoid region, and its capsule has connected it, by ligament, to the 
broad, flat osBifications of expansions of the same capsule, forming the 
basi-cecipital or basi-sphenoid plate. The vertebrtE of the trunk in the 
fiilly developed full-sized animal present the following stages of ossi- 
fication. The ueurapopbyses coalesce at the top to fotm the arch, from 
the summit of which was developed a compressed, subquadrate, moderately 
high spine, with the truncate, or slightly convex, summit, expanded in 
the fore-and-ai^ direction, so as to touch the contiguous spines in the 
back: the spines are distinct in the tail. The sides of the base of the 
neural arch are thickened and extended outwards into diapophyses, hav- 
ing a convex articular surface for the attachment of the rib; the fore- 
part is slightly produced at each ungle into a zygapophysis looking up- 
ward and a little forward; the hinder-port was much produced backwards, 
supporting two-thirds of the neural spine, and each angle developed into 
a zygapophysis, with a surface of opposite aspects to the anterior one. In 
the captiue of the notochord three bony plates were developed, one on 
the ventral surface, and one on each side, at or near the back part of the 
diapophysis. Thefc bony plates may be termed "cortical parts" of the 
centrum, in the same sense in which that term is applied to the element 
which is called " body of the atlas" in Man and Mammalia, and " sub- 
vertebral wedge-hone" at the fore-port of the neck in Enaliosauria. As 
such ventral or inferior cortical elements co-cxiat with seemingly com- 

Slete centrums in the Ichthyosaurus, thns affording ground for deeming 
lem essentially distinct from a true centrum, the term " hypapophyses 
had been proposed by Professor Owen for such independent inferior osai- 
flcationsin and from the notochordal capsule, and by this term may be sig- 
nified the sub-notochordal plates in Archegosaurus, which co-exist with 
proper " hEBmapophyses," in the tail. In the trunk they ore flat, sub- 
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quadrats, oblong bodiet, with the angles roonded off; in the tail they" 
bend DpwutU by the eiteniiou of the osaificatioii from the under to the 
lide-partB of the notochordal capsule- — MuaetuneE touching the lateral 
cortical plate*. Theae serve to strengthen the notochord, ftnd support the 
intervertebral nerve in its outward passage. The ribs are short, almost 
■traight, expanded and flattened at the endi, round and slender at the 
midtUe. Tbej are developed throughout the trunk and along part of the 
tail, co-existing there with the hnmal arches, as in the menopome.* The 
hasmal arches, which are at first open at their base, become closed bj ex- 
tension of ossification inwards from each produced angle, converting the 
notch into a foramen. This forms a wide oval, the apex being produced 
into a long spine ; bat towards the end of tho tail the spine becomes 
■horlened, and the hmmal arch is reduced to a mere flattened ring. The 
iiie of the canal for the protection of the caudal bloud-vessels indicates 
the powerful muscular actions of that part ; as the produced spines from 
both neural and hmmal arches bespeak the provision made for muscular 
attachments, and the vertical development of the caadal Kwimming organ. 
All these modificatioos of the vertebral column demonstrate the aquatic 
habits of the Arcbegoaaurus ; the limbs being in like manner modified as 
fins, but BO small and feeble as to leave the raain part of the function of 
swimming to be performed, as in fishes and perennibranchiate batrachia, 
bj the t«il. The skull of the Archegoaaorus appears to have retained 
much of its primary cartilage internally, and ossification to have been 
chiefly active at the surface; where, as in the combined dermo'neural 
osaificatious of the skull in the sturgeona and salamandroid fishes, e.g., 
PolypteruB, Amia, Lepidosteus, these ossifications have started from 
centres more numerous than those of the true vertebral system in the 
skull of Saurian reptiles. The teeth ore usually ahed alternately. They 
consist of osteo- dentine, dentine, and cement. The first substance 
occupies the centre, the lost covers the superficies of the tootli, but is in- 
troduced into its substance by many concentric folds eitending along the 
basal half. Theae folds are indicated by fine longitudinal straight striae 
along that half of the crown. The section of the toi)tb at that part gives 
the sane structure which is shown by a like section of a tooth of the 
Lcpidotleui oxyarvtA The same principle of dental composition is 
exemplified in the teeth of most of the ganoid fishes of the Carboni- 
ferous and Devonian ayalems, and is carried out to a great and beautiful 
degree of complication in the old red Dendrodonta, The repetition of the 
same principle of dental structure in one of the earliest genera of ReptUia, 
associated with the delect of ossification of the endo-skelton and the ex- 
cess of ossification in the exa-skeletonof the head, deciaively illustrate the 
true aflinities and low position in the Iteptilian class of the so-called 
Arcbegosauri. For other details of the peculiar and interesting structure 
of the animals representing the earliest or oldest knowfi order of Reptiles, 
Professor Owen referred to the article " Polteontology" in the "En^- 
clopssdia Britannico." This order is '' corboniferoua." 

Order II. LABYXiKraonoKTiA. — Head defended, as in the Oanocephala, 
by a continuous casque of externally sculptured and unusually hard and 
polished osseous plates, including the supplementary "poatorbital" and 
*' snpcrtemporal bones, but leaving a " foramen parietale.''^ Two 
occipital condyles. Vomer divided and dentigerous. Two nostrils. Ver- 
tebral centra, as well as arches, ossified, biconcave. Pleurapophyses of 

^«'» Principftl Forma of the Skelston, Orr'a "Clrds of the Sdencea," p. 187,. 
lolobw, 1643. 
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the trtuk, long and bent. Teeth rendered complex b; undulation and 
side branohea of the conTeiging folds of cement, whence the name of the 
order. Osseous scutes in some. The reptiles presenting the above 
characters have been divided according (o minor modifications ezeniplified 
by the form snd proportions of the akuU, by the relative position and 
size of orbital, nasal, and temporal cavities, &c., into the several genera ; 
as e.ff, Mnstodonsaurus, Treniatosaurus, Metopias, Capitosaurua, Zygo- 
ssoraa, Xeatorrhytios. The relation of these remarkable reptiles to the 
Saurian order has been advocated aa being one of close anU true affinity, 
chiefly on the character of the eatent of ossification of the skull and of 
the outward sculpturing of the cranial bones. But the trae nature of 
some of tbese bones appears to hare been overlooked, and the gaze of re- 
search for analogouB structures has been too exclusively upward. If 
directed downward from the Labyrinth odonlia to the Oanocepbali, and to 
certain ganoid fishes, it suggests other conclusions, which had been worked 
out by ftofesBor Owen, in his article on " Paleontology,'' above referred 
to. There is nothing in the known structure of the so-named Archego- 
saoruB or Mastodonsaurus that truly indicates a belonging to the Saorian 
or Crocodilian order of reptiles. The exterior ossifications of the skull 
and the canine-shaped labyrinthic teeth, are both examples of the Sala- 
mandroid modification of the ganoid type of fishes. The small proportion 
of the fore-limb of the Myatriosanrus in nowise illustrates thia alleged 
Sanrlan affinity : for though it be as short aa in Archegosaurus, it is as 
perfectly constructed as iu the crocodile, whereas the short fore-limb of 
Archegosaurus is constructed alter the simple type of that of the Proteus 
and Siren. But the futility of this argument of the aauroid affinities is 
made manifest by the proportions of the hind- limb of Archegosaurus ; it 
is as stunted as the fore-limb. In the Labyrinthodonts it presented 
larger proportions, which, however, may be illustrated as naturally by 
these proportions of the limbs in certain Batrachia, as iu the Teleosaurus. 
Order III. IcHTHTOPTBaYoiA.i — The bones of the head still include the 



■npplementary " post-orbitals" and " supra- temporals," but there are 
■mall temper^ and other vacuities between the cranial bones ; a " foramen 
parietale, a single convex occipital condyle,* and one vomer which is 
edentulous. Two antorbital nostrils. Vertebral centra, ossified bicon- 
cave. Pleurapophyses of the trunk long and bent, the anterior ones 
with bifurcate heads. Teeth with converging folds of cement at their 
base ; implanted in a common alveolar groove, and confined to the maxil- 
lary, premaiillary, and premandibular bones. Premaxillaries much 
exceeding the maiillaries in size. Orbit very large ; a circle of sclerotic 
plates. Limbs natatory ; with more than five muTti- articulate digits ; no 
■acrom. With the retention of characters which indicate, as in the pre- 
ceding orders, an affinity to the higher Oanoidea, the present exclusively 
marine reptilia more directly exemplify the Ichthyio type in the propor- 
tions of the premaiiUary and maxillary bonea ; in the ahortneca and 
great number of the biconcave vertebra ; in the length of the pleurapo- 
physes of the vertebrie near the head ; in the large proportional size of 
the eyeball, and its well-ossified sclerotic coat ; and especially in the atruG' 
tnre of the pectoral and ventral fina. The skin is naked. The order 
ranges from the lias to the challc 

OrderiV. Savkoptektoia. — No i>ost-orbitaland snpra-temporal bones:t 
large temporal and other vacuities between certain cranial bones ; a fora- 
men parietale ; two antorbital nostrils ; teeth simple, in distinct sockets 

* This character Is rstatned throughout tha rest of the class, save In Ba< 
trachU, and will not afterwards be eipT«nsd In their characters, 
t Thess bones do not reappear in the subsequent ordera. 
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of prenwxillBTf , nuziUaiy, sjid pmouidibular bones, mrelf on tlie psla- 
tine or pterfgoid boneB ; mazillariei larger than premaxilltirieB. Limba 
natatory ; not more thui fire digits. A Bacroin of one or two TeFt«br« 
for the attachment of the pelrie arch in iome, nnmeroui cervical vertebrEs 
in moit. PleurapophjBM with limple heads ; those of the trunk long and 
bent. In the Fliosauriu the neck vertebm are comparativelj few in 
number, short and flat. The sauropterjgian tjpe seems to have attained 
its moximnm dimensions in this semiB; the species of which are peculiar 
to the Oxfordian and KimmeridgiandiTigions of the Upper Oolitic sysl^m. 
M, Ton Mejer regardi the number of cervical TcrtebrEs, and the length of 
neck, as characters of prime importance in the classification of Reptilia, 
and founds tbereon his Order called Maerotrachelen, in which be includes 
SimosauruB, Pistosaarot, and Nothosaurus, with Flesiosanrns. No donbt 
tbe number of vertebrie in the same skeleton bears a certain relation to 
ordinal groups ; the Ophidia find a common character therein ; j'et it is 
not their essential character ; for the snake-like form, dependent on 
multiplied Tertebrse, ctiaracterises eqnallj certain BatrachisitB (Ctecilia) 
and fishes (Uunena). Certain regions of the vertebral column are ths 
■eats of great varieties in tbe same natural group of Reptilia. We have 
long-tailed and short-tailed lizards ; but do not, therefore, separate those 
with numerous caudal vertebrs, as " Macrourau," from those with few or 
none. The eitinet DoUchosauroB of the Kentish chalk, with its proeoelian 
Tertebra, cannot be ordinaitj separated, by reason of its more nnmerona 
cerrical vertehrte, from other shorter-necked proctslian lizards. As little 
can we separate the short-necked and the big-headed amphicoelian Pliosaur 
irom the Macrotrachelians of Von Meyer, with which it has its most intimate 
and true affiuitiea. There is much reason, indeed, to suspect that some of 
the MuBchelkalk Sanrians, which are as closely allied to Nothosauras as 
Pliosaurus is to Pleeiosaurus, may have presented analogous modifications 
in the hnmbers and proportions of the cervical vertebrs. It is hardly pos- 
sible to contemplate the broad and short-snouted skull of the Simosanras, 
with its proportionably large teeth, without inferring that such a head must 
have been supported by a shorter and more powerful neck than that which 
bore the long and slender head of the Nothosaums or Pistosanrus. The 
like inference is more strongly impressed upon the mind by the skull of 
the Placodns, still shorter and broader than that of Simosaurus, and with 
vastly larger teeth , of a shape indicative of their adaptation to crushing 
molluscous or crustaceous shells. Neither the proportions and armatore 
of the sknll of Placodus, nor the mode of obtaining the food indicated by 
its cranial and dental characters, permit the supposition that the head waa 
supported by other than a comparatively short and strong neck. Yet the 
composition of the skull, its proportions, cavities, and other light-giving 
anatomical characters, all bespeak the close essential relationship of 
Placodns to Simosaurus and other so-called Macrotrachelian reptiles of the 
Muschelkalk beds. Pro feesor Owen continued, therefore, as in his Report 
of 1841, to regard the fin-like modification of the limbs as a bett«r ordinal 
character than the number of vertebrte in any particular region of the 
spina. Yet this limb'Character is .subordinate to the characters derived 
from the structure of the skull and of the teeth. If, therefore, the general 
term Enallosauria may be sometimes found convenient in its application 
to the natatoiy group of Saurian Reptiles, the essential distinctneea of 
tbe orders Sauropterygii and Ichtbyopterygii, typified by the Ichthyoaauma 
and Plesiosaurus respectively, should be borne in mind. The Plesiosaucus, 
with its very numerous cervical vertebra, sometimes thirty in number, may 
be regarded as tbe type of the Sauropterygii, or pentadactyle sea-lizards. 
Of all existing reptiles, the lizards, and, amongst these, the Old World 
monitors (Taraniu, Filz.), by reason of the cranial vaouities in ftont of 
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tbe orbits, moBt rewmble the Flesiosaiit in the stracture of the ekull; at 
in tbe dlTiBton of the noBtrils, the vacuitieB in the ocdpiisl region between 
tbe eiDocipitali and tjmpimics, the parietal foTamen, the zygamatic exten- 
sion of the poat-frontal, the palato-maxillarf , and pterygoBphenoid vacui- 
ties in the bony palate; and all theae are laccrsian characters as contra- 
distinguished from crocodilian ones. But the antarbital vacuities, between 
the nasal, prefrontal, and maiillaiy bones, are the sole external nostrils 
in the Flesiosaurs. The zygomatic arch abuts against the fore part of the 
tympanic, and fixesit; a much greater extent of the roof of the mouth is 
osaiiied than in lizards, and the palato-maxillary and pterygo- sphenoid 
fissures are redaoed to small size. The teeth, £nally, are implanted in 
distinct sockets. That the Flesiosaur had the "head of a lizard" is an 
emphatic mode of expressing the amount of resemblance in their cranial 
confoiToation. The crocodil^n affinities, however, are not confined to the 
teeth, bat are exemplified in some particnlars of the structure of the skull 
itself. In the simple mode of articulation of the ribs the lacertian affinity 
is again strongly manifested i but to this vertebral character such affinity 
is limited. All the others exemplify the ordinal distinction of the Pleelo- 
aauTS, from known existing reptiles. The shape of the ints of the centra; 
the number ofvertebrn between the head and tall, especially of those of 
the ueok ; theslightindlcationof the sacral vertebra; the non-confluence 
of the caudal hsmapophyses with each other,— are all " plesioeaurotd." 
]n the size and number of abdominal ribs and sternum may perhaps be 
discerned a first step in that series of development of the htemapophyses 
of the trunk, which reaches its maximnm in the plastron of the Chelonia. 
The connection of the clavicle with the scapula is common to the Chelonia 
with tbe Plesioaanri ; the expansion of the coracoids — extreme in Plesio- 
sauri — ia greater in Chelonia than in Crocodilia, but is atijl greater in 
MOiae Lacertia. The form end proportions of the pubig and ischium, as 
compared with the ilium, iu the pelvic arch of the Plesiosauri, find their 
nearest approach in the pelvis of marine Chelonia ; and no other eiiBtIn<; 
reptile now offers so near, although it be so remote, a resemblance to the 
structure of the paddles of the PleEiosaur. Both Nothosaurus and Fislo- 
saurus had many neck-vertebra ; and the transition from these to the 
dorsal series was affected, as in Flesiosaurus, by the ascent of the rib-sur- 
face from the centrum to the neuiapophyais ; but the surface, when 
divided between the two elements, projected further outwards than in 
most Flesioaaurl. In both Nothosaurus and Pistosaurus the pelvic verte- 
hne develop a combined process (par- and di-apophyaia), but of rela- 
tively larger, vertically longer size, standing well out, and from near the 
fore-part of the side of the vertebra. This process with the coalesced 
riblet indicates a stronger ilium, and a firmer base of attachment of the 
hind-limb to the trunk &an in Plcsiosaurus. Both this structure and the 
greater length of the bones of the fore arm and leg show that the Muschel- 
kalk predecessors of the iiassicFieisoBauTi were better organised for occa- 
sional progression on dryland. The Sauropterygii extend from the Trias 
to the chalk inclusive. 

Order V. Anoxodohtia (unifioi, lawless, oimi, tooth). — This order is 
represented by three families, all the species of which are extinct, and 
appear t« have been restricted to the triassic period. Teeth wanting, or 
confluent with tusk-shaped premaxillaries, or confined to a single pair in 
the upper jaw, which have the form and proportions of canine tusks. A 
foramen parietale and two nostrils, tympanic pedicle fixed. Vertebne 
biconcave; pleurapophysis of the trunk long and curved, the anterior 
ones with bifurcate heads ; a sacrum of four or five vertabrcs forming, 
with broad iliac and pubic bones, a large pelvis. Limbs, ambulatory, — 
Family, Dicynodontis. A long, ever-growing tuek in each maxillary 
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Iwne ; pr.'maxilliirieB coTumte, and fonuing with the lower jaw a beai- 
dhaped mouth, probably elienthed with honi. This includes two genera, — 
Dicynodon and PtychoguathuR, — all the known speciea of which are 
founded on fosBils from rocks of prubabl; triassic age in South Africa. — 
Family Cryptodontia. L'ljper m well aa loner jaw edentulous. The 
genuB Oudenudun closely conforms to the dicynodont type, and the species 
are from the same rocks and localities. — Family Gnathodontia. Two 
curved tuek-shaped bodies holding the jilace of the premaxtilaries, andcon- 
BUtiog of confluent dentinal and osseous substance, descending in front of 
the symphyiia mandibutu;. These bodies are homologous with the pair of 
oonflaent premajt ill arj teeth and boncB in the existing New Zealand amphi- 
cuelion lizard Rhynchocephatus ; they are analogous to the tusks in tbe 
Dicynodonts, and must have served a similar purpose in the extinct rep- 
tiles of the new red (Trias) sandstone of Shropshire (Hhynchosanrus), 
iu which alone this structure, with an otherwise edentulous ^ak-shaped 
mouth, has hitherto been met with. To this order belongs the Rhyncho- 
sauroid reptile, from the Elo;in sandstone, with pnlatal teeth, called 
Ilyperudapedon hy Professor Huiley. 

Order VI. Ptebosacbur.' — Although some members of the preceding 
Order resembted birds in the shajie or the edentulous state of the mouth, 
the reptiles of the present order make a closer approach to the feathered 
class in the texture and pneumatic character of most of the Iwnes, and in 
the modification of the pectoral limbs for tbe function of flight. This is 
due to tbe elongation of the antibrachial bones, and more especially to 
the still greater length of the metacarpal and phalongial boneaof tbe fiilli 
or outermost digit, the last phalanx of which terminates in a point. The 
other fingers were of more ordinary length and size, and were terminated 
by claws, the number of their phalanges progressively increasing to the 
fourth, which had four joints. The whole osseous system is modified in 
accordance with the possession of wings ; the bones are l^ht, hollow, 
most of them permeated by air-cells, with thin, compact outer walls. The 
scapula and coronoid are long and narrow, but strong. The vertebne of 
the neck are few, but lai^e and strong, — for the support of a large bead 
with long jaws, armed with sharp-pointed teeth. The skull was lightened 
by large vacuities, of which one was interposed between the nostril and 
the orbit. The vertebrie of the back are smnll^as are those of the sa- 
crum, which were from two to five in number — ^but combined with a small 
pelvis and weak hind limbs, bespeaking a creature unable to stand and 
walk like a bird ; tbe body must have been dragged along tlie ground 
like that of a bat. Tbe vertebral bodies were united by ball-and-socket 
joints, the cop being anterior, and in them we have the earliest manifes- 
tation of the "procosliaji" type of vertebra, The Pterosanria are distri- 
buted into genera according to modifications of the jaws and teeth. In 
the oldest known species, from the lias, the teeth are of two kinds ; a few, 
at the fore-part of the jaws, are long, large, sharp -pointed, with a full 
elliptical base, indistinct and separated sockets i beiund them is a close-set 
row of short, compressed, very small, lancet-shaped teeth. These form 
the genus Dimorjihodon, Ow. In the genus Ramphorhynchus, V. M., the 
fore-part of each jaw is without teeth, and maj' have been incased by s 
horny beak; but behind the edentulous production there are four or Ave 
large and long teeth followed by several smaller ones. The tail is long, 
stifT, and slender. In the genus Pterodactyl us, Cuv., the jaws are pro- 
vided with teeth to their extremities ; all the teeth are long, slender, 
sharp-pointed, set well apart. Tlie tail is very short. P. longirostrit. 
Ok., about ten inches in length. From lithographic slate at Pappenheim, 
I'. craatiroitiHt. Goldf., about one foot long, and P. _ SedffiDickii, Ow., 
from the greensand, with an espanse of wing of twenty feet, exemplify 
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the Pterodactjles proper. The oldest well-lmown Pterodactyle k the 
Bimorphodon macronyx of the lower Mas ; but bonee of Pterodaotyle 
haTo been discovered in noeval lias of Wirtemberg. The next in point 
of age ia the Dimorphodon Santhentis, from the " Poaidonomyen- 
Shiefnr" of Banz in Bavariu, answering to the alum shale of the Whitby 
lias. Then follows the P. Bucklandi, from the Stonesfield oolit«. Abova 
this come the first-defined and numerous speoics of Pterodactjle from the 
lithographicalatesof the middle oolitir system in Germany, and fromCirin 
on the Rhone, The Pterodactylea of the Wealden are, as yet, known to 
us by only a few bones and bone fr^ments. The largest known species 
are the P. Si,'dgy:i.:kii and P. Filtoni, from the upper greensand of Cam- 
bridgeshire. Finally, the Pterodactylea of the middle chalk of Kent, al- 
most as remarkable for their great sise, constitute the last forms of flying 
reptile known in the history of the crust of this earth. 

Oi'der VII, Thkcodontia. — Vertebral bodies biconcave ; ribs of the 
trunk long and bent, the anterior ones with a bifurcate head ; sacrum of 
three vertebrae ; limbs ambulatory, femur with a third trochanter. Teetli 
with the crown more or leas compressed, pointed, with trenchant and 
finely serrate margins ; implanted in distinct sockets. This order is re- 

E resented by the extinct genera Thecodontosaurus and Palteosaurus of 
iley and Stutchburj, from probably triassic strata, near Bristol ; by the 
Cladyodon of the new red sandstone of Warwickshire, with which, pro- 
bably, the Belodonof the Keuper sandstone of Wirtemberg is genericaily 
synonymous. The BathyKnuthus, Leidy, from new red sandstone of 
Prince Edward's Island, North America, is probably a member of the 
present order, which seems to have been the forerunner of theneit. 
Order VIII. Dinosauhia, — Cervical and anterior dorsal vertebrEO, \ '" 



par- and di-apophyses, articulating with bifurcate ribs ; dorsal vertebrie 
with a neutral platlbrm ; sacral vertebrae from four to six in number. 
Articular ends of the free vertebrae, more or less flat ; but in the cervical 
becoming convex in front and concave behind, in some species. Limbs 
ambulatory, strong, long, and unguiculate. Femurwith a third trochanter 
in some. The species of this order were of large bulk, and were eminently 
adapted for terrestrial life ; some, e.g., Iguanodon and, probably, Ilykco- 
aaurus, were more or less vegetable feeders ; others, e.g., Megalosuurns, 
were carnivorous. The Diuosauria ranged, in time, from the lias (Scelido- 
aaurus, Ow., from Charmouth) to the upper greensand (Iguanodon). The 
MegalosauruB occurs in the lower oolite to the Wealdeu inclusive. The 
latter formation is that in which the Dinosauria appear to have flourished 
in greatest numbers and of bugest dimensions. 

Order IX. Cbocodilia. — Teeth in a single row, implanted in distinct 
sockets, external nostril single and terminal or subterminal. Anterior 
trunk ; vertebra with par- and di-apophysea, and bifurcate ribs ; aacral 
vertebrsc two, each supporting lis own neural arch. Skin protected by 
bony, usually pitted, plates. 

Sub-Order, Amphiccetia (a^ipi, both; koiXo;, hollow; the vertebra; 
being hollowed at both ends).— Crocod ilea, closely resembling in genera, 
form the long and slender-jawed kind of the Ganges, called Gavlal. ex- 
isted from the time of the deposition of the lower lias, 'the teeth of the 
liassic forma were similarly long, slender, and sharp, adapted tor the pre- 
hension of fishes, and their skeleton was modified for more efficient pro- 
gress in water, by both the terminal vertebral surfaces being slightly 
concave, by the hmd limbs being relatively larger and stronger, and by 
the orbits forming no prominent obstruction to progress through water. 
Prom the nature of the deposits containing the remains of the so- modi lied 
crocodiles they were marine. The fossil crocodile from the Whitby liaa, 
described and figured in the Philosophifal Tranmctions, 1758, p. G88, 

Coot^lc 
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U tbe tTpe of thme Amptiiealian wpeaea, Thev bave been grouped 
under the fbllowing generw beads ; — TeleoisiiriiB, MystrioBauruB, Maoro- 
■pondjlni, MaMtwpondylua, Felagosauros, Aeolodon, Suchoeaurus, Oonio- 
|itioli«,Paeiloplenron, Stogooolepu (?), &c.* Speciea of the abore genera 
range irom tbe Uaa to the chalk inclnBiTe. 

Sub-Order Opiithocalia Uvitfat, behind ; huXd;, hoUow ; Tertebi^ 
concave behind, conrex in front). — The imall group of croeodilia, ao 
called, ii an artificial one, baaed upon more or less of the antarior trunk 
TBrtebne, being oniled bj ball-and-eocket joints, bnt having the ball in 
front, initead of, as in modem crocodile*, behind. Curier first pointed 
oat this pecoliaritTT in a crocodilian from the Ozfordian beds at HarfleDr 
and the Kiinineridgiaii at Havre. Professor Owen had described similar 
Opisthocnelian vertebrte &om the great oolite at Chipping Norton, from 
the npper lias of Whitbj, and, bnt of much larger size, Irom the Wealden 
formations of Sussei and the Isle of Wii^ht. These specimens probablj 
belonged, as su^eated bj him in 1841, { to the fore-part of the same 
vertebral colnmn as the vertebrr, flat at the fore-part, and slightly bollotr 
behind, on which be founded the genus Cetiosaurus. The smaller Opia- 
thociElian vertebne described by Cnvier hav been referred by von 
Meyer to a genus called Streptospondylua. In one species, from the 
Wcalden, dorsal vertebrre, measuring 8 Inches across, are only 4 inches 
in length, and caudal vertebne nearly 7 inches across are less than 4 inches 
in length. These characterise the species called Cdioiaurut hrevit. 
Caudal vertebrie, measuring 7 inches deep and 5J inches in length, from 
the lower oolite at Chipping Norton, and the great oolite at Enslone, 
represent tbe species called Cetiosaurus mtdiut. Caudal vertebree fvom 
the Portland stone at Garsington, Oxfordshire, tneasaring7inchea 9 lioes 
across, and 7 inches in length, were referred by tbe author to the Cetto- 
saurus longus. The latter, he remarked, must have been the most 
gigantic of crocodilian a. 

Sub-Order. lVoro!/!<»(*Mf, front; j«iTiBf,hollow;TertebriB with the cup 
atthefore-partand the ball behind). Crocodilianswithcup-and-ballvertc- 
brse, like those of living speeiea, first make their appearance in the green- 
sand of N. America (Oroeoelilwi bawifitnti and C. baiitruneatus., Ow.)§ 
In Europe, their remains are first found in the tertiary strata. Such 
remains Irom the plastic claj of Meudon have bees referred to Crocodilu» 
iiOThynchu$, C. Cfflorhyncvt, C. Becqaereli. In the " Calcaire Grossier" 
of Argenton and Caatelnaudrj have been fonnd the 0. JtaUinati, and C. 
Dodanii, In the coeval eocene London clay, at Sheppy Island, the entire 
akuU and oharacteristic parts of tbe skeleton of C toliapiemani C.champ- 
loides occnr. In the somewhat later eocene beds at Bracklesbam oceor the 
remains of the Gavial-like C. Dixoni. In the Hordle beds have been found 

* This was referred to tbe present order, by the aathor, after Inipection of 
the spei^imens brought to tbs British Association Meeting at Leeds, by Sir R. 
Murchison, bat with a note on the greater relative breadth of tbe coracoid, as 
shown by tbe part of the bone then eiposed,— (Encyclo. Brit., Art. " Paleonto- 
logy.") Prof, nuley, lo Whom the specimens were Bubsequentlj consigned 
for description, together with others directly tnnsmitted to him, confirms tbe 
general crocodUiui character of Stagonolepis. I regard the modiGcatious of 
the limb-bones as indlcationb of sfGntt; with the Thecodontta ; but Che structure 
of the cranium must be ascertained to determine this point. The sBsociated 
fossils, especially those allied to Rynchosaurus, in the Elgin sandtConei, have a 
triaisic character. 
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the O. HasUngsiiB, with short and broad jaws ; and also a true aUigator (C. 
Uantonientit). It is remarkable that forms of procteliau Crocodilia, now 
geographleallj restricted, tba gavial to Asia, and the alligator to America, 
should have been, easociated with true crocodiles, and repTesented by 
species which lived, daring nearly the same geological period, in rivers 
flowing over what now forms the south coast of England, Manj species 
of proctelian Crocodilia have been founded on fossOs from miocene and 
pliocene tertiariea. One of these, of the garial sub-geuus ((7. Craistdem), 
from the Sewalik tertiary, was of gigantic dimensions. 

Order X, LACBSTiLii.— VeriehrsB, in most, prottelian, with a single 
transverse process on each side, and with single^headed ribs ; sacral verte- 
bras, not exceeding two. Small vertebr* of this type have been found 
in the Wealden of Sussex. They are more abundant, and are associated 
with other and more characteristic parts of the apeciea in the cretaceous 
strata. On such evidence have been based the Rfiaphiofaurus saimltdenB, 
the C'oniasaurvi eraiiidens, and the Dolichoxaurus longicollia. But the 
most remarlcable and extreme modification of the lacertian type, in the 
cretaceoos period, is that manifested by the huge species, of which a 
ersnium, five feet long, was discovered in the upper chalk of St Peter's 
Meant, near Maestricht, in 17S0. This species, under the name Mosa- 
sanms, is well known by the descriptions of Cuvier. Allied species have 
been found in the cretaceous strata of England and North America. The 
Leiodon anceps of the Norfolk chalk nas a nearly allied marine Lacer- 
tian. The structure of the limbs is not yet well understood ; it may lead 
to a subordinat separation of the Moaaeauroids from the land-liiards, most 
of which are represented by existing species, in which a close transition 
is manifested to the next order. 

Order XI. Opbidi&, — Vert«br« very numerous, procmlian, with a 
single transverse process on each side ; no sacrum ; no visible limbs. 
The earliest evidence, at present, of this order is given by the fossil 
vertebrtB of the large serpent {Palieophis, Ow.) from the London clay of 
Sheppy and Bracklesham. Remains of a poisonous serpent, apparently 
a Yipera, have been found in miocene deposits at Sansans, south of France. 
Ophidiolites, from (Eningen, have been referred to the genus Oolnber. 

Order XII. Chelonii,. — The characters of this order, including the 
eitremely and peculiarly modified forms of tortoises, terrapenea, and 
turtles, are sufficiently well known. The chief modifications in oolitic 
Chelonia known to ProfessoT Owen were the additional pair of bones, inter- 
posed between the hyostemale and the hypostemals of the plastron, in 
the genus Pleurostemon from the upper oolite at Purbeck. It would be 
very hazardous to infer the existence of reptdes, with the characteristic 
structure of the restricted genus Testudo, from the footprints in the triassic 
sandstone of Dnmfr less- shire. But ProfessorOwen concurred in the gene- 
ral conclusions based upon the admirable figures and descriptions in the 
splendid monograph by Sir Willism Jardine, Bart., F.R.S., that some of 
Uiose footprints most probably belonged to species of the Cheloniun order. 
Ad enormons species of true turtle {Ghelone gigas), the skull of which 
iDeaeured one foot across the back part, had left its remains in the 
eocene clay at Sheppy. The terrestrial type of the order had been 
exemplified on a still more gigantic scale by the Colossocbelys of tbe 
Sewalik tertiarics. 

Order XIII. Batbacbia. — Vertebrm biconcave (Siren), proccelinn 
(Sana), or opisthoctelian (Pipa) ; pleurapophysea short, straight. Two 
occipital condyles and two vomerine bones, in most dentigerous ; no scales 
or scutes. Larvffi with gills, in moat deciduous. Representatives of ex- 
isting families or genera of trae Batraohia have been found fosail, chiefly 
in tertiary and post -tertiary strata. Indications of a perennibranchiate 
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batrachiMi liad recentljr been delected by Profewor Owen, in a. collection 
of minute Purbeck fouils. Addutoub goners {Palaeophrynut), allied to 
the toad, occurred in the (Elningen tertiarieB, and here also the remi ' 
of the gigontio Sslamander ( JnJrtiM Schenchtferi) were discovered. 

Summary ofihe above defined Ordert. 
Province — Tee tebr a t a . 

Cla St H^M iTOCKT A . 

Sub-Class — Heftilia. 






I. OaDOcephala. 
II. Labyrinthoduntia. 
III. Ichthjopteiygia. 
rv. Sauropteryj^ia, 
V. Anomodontia. 
VL FteroeaurU, 
VII. Thecodontia. 



VIIL DinoBourin. 

IX. Crocodilia. 

X. Lacertilia. 

XI. Opbidia. 

XII. Chelooia. 

XIII. Batracbia. 



Professor Mvxley thought this communicatioD a most important cou' 
tributton to science. He quite agreed with Professur Owen in placing 
together the Amphibia and Sshea, as so real distiaction could be drawn 
between them, it wa£, however, different with the true Reptiles aud 
Amphibia, although Professor Given was not disposed to ftttacb importance 
to these distinctions. The Amphibia possessed no allantoia and hadgUls, 
points of structure which aeparuted them strongly from the true Reptiles. 
Amongst eitinct aniniaU none presented any transitional forme, — Profes- 
sor OwBN defended his own position on the ground that such an interpre- 
tation could be given to the allantois on the one side and the gills on the 
other, as to render the distinctiuna less obTious than at first sight ap- 
peared. 

On the Idcntilif of MoTihna, ■^nlgaxU (the comiiutn Cod) and Morrhua 

Sunetata (the ipeckled Cod), hitherto described as diiiinct species. By 
»r Dyce. — The author of this paper showed that the distinction between 
these fishes consisted mainly in a diseased condition of the bones. 
This peculiarity existed in liaddoclis and other fishes. This condition 
of the bones consisted in an absdrptiou of the centrom of the vertebrae, 
and resembled in its effects the disease called rickets in the human 

On the DiHi-!butii.n of Britiih Butterjlies. By Mr H. T. Stain- 
ton, — Among the insect tribes, the " scale-wings" or order Lepidoplera, 
has always attracted a considerable amount of attention. The variety 
and beauty of the butterfly tribe is a matter of notoriety. The order 
Lepidoptera includes two great divisions, butterflies and moths, — the 
former group all fly by day, whereas most of the moths are nocturnal iu 
their habits. It has been calculateil that there are not less than 50.000 
difl'erent epeclea of Lepidoptera on the globe. More than 3000 species of 
butterflies are already known, and it has been computed that tbe moths 
are sisteen times as numerous. In this country the proportion of motha 
is much greater, beiDg nearly 30 to 1, but then we are remarkable 
throughout Europe for our poverty in butterflies. As already observed, 
in the whole world 3000 species of butterflies ore already known; of these 
only one-tenth occur in Europe, the tropical parts of Asia and America 
being by far tbe most numerously populated with this beautiful tribe of 
insects. In central Europe or Gennany, 186 species of butterflies have 
been observed, the remaining 120 European species being peculiar to 
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Spain, Italy, Greece, Russia, or Lapland. Of the German species 9t 
occur in Belgium, but only 65 in England, though we possess one species, 
Brebia casstope, which does not occur in Belgium. AU the British but- 
terflies occur in England, but little more than half (only 33) are foand in 
Scotland, and soarcd.ymore in Ireland. Twenty-five species may be con- 
sidered as generally distributed and common ; but it should not be under' 
stood that these are everywhere to be met with, bat simply that tlieir 
geographical range is nut limited, and that where they find suitable 
loc^ities we may ejtpect to meet with them from Norfolk to KiUamey, 
and from the Isle of Wight to Caitlinens, — some frequent gardens, Bome 
meadows, some heaths, some woods, and some hedgerows and lanes. 
Twenty-five other species, which all occur in the south-east of England, 
thin out as we advance northwards and westwards, — only five of them 
occurring in Scotland, only fourteen in Ireland. Three species, two of 
wb h a e ommon in the mountainous parts of Scotland, do not occur at 
all a the uth of England. Seven species are local to particular limited 
1 tr ts n the midland counties or the south of England, Three species 
f a ccurrenee in this country must be looked upon as stragglers 
from the Continent ; one of them, Vaneisa atitiupa, has occurred in the 
tb » t f Scotland, at Dunbar, and at Jardine Hall, Dumfriesshire. 
Tw Ih pecies, which formerly occurred in restricted English localities, 
now app ar to be extinct there. 

On the Employment of the Electrical Eel (Qymnotus electricus) 6y the 
Natives of Surinam, By Professor G. Wilson. — Alter alluding to the 
paper he had read at the last meeting of the Association, on tbe electrical 
Malapterums from Old Calabar, the author gave an account of the em- 
ployment of the GymnotuB in Surinam as a medicinal agent. He had 
obtained his information from a gentleman who had eipressed his will- 
ingness to forward to England living specimens of this electrical fish for 
experiment. 

On the Zoophyte* of Caithness. By Mr C. W. PEicn. — He com- 
menced by extolling the utility of local catalogues of natural history, 
and stated that he was desirous of showing how rich the Scottish shores 
are in these lovely gems, in order that he might induce many to draw up 
these beauties from ocean's caves. He then mentioned Mr J. Macgilli- 
vray's list, the result of about three weeks' examination on the Aberdeen 
coast, as the only Scottish one we had — it contained 64 species ; and then 
proceeded to compare his own with those of Couch's for Cornwall, and 
Alder's for Durham and Northumberland — tTie former contains 124 spe- 
cies, the latter 164 ; thus giving a preponderance of 40 species to Alder's. 
He enumerated in his own list 150 species, and thus a balance of 14 
only ia leit against Caithness, &c. He believed this will soon be reduced 
when greater attention has been paid to the fresh-water ones, and the more 
obscure forms, and when tlie dredge has been used ; for hitherto all had 
been collected between tide-marks, and from the refuse of the fishermen's 
lines, and all (with the exception of Plamv,laTia myriopkyllum, at 
Peterhead, by the Rev, Mr YevillJ by himself and sons: the greatest 
number of southern forms being found at Wick. A few forms found at 
Peterhead are wanting at Wick, and vice versd. 

On the Characteristic Featiire$ of the Aberdeenshire Flora. By Dr. 
Dickie. — Remarks on tlie physical characters of Aberdeenshire form a 
necessary introduction to an account of its Flora. The county of Aber- 
deen occupies a position between 56° 42' and 57° 42' N., and 1° 49' to 3 
48' W. long. ; it embraces a surface of 1950 English square miles. A 
line drawn from Culter, on the borders of Kincardineshire, to Pennan, on 
the borders of Banffshire, divides it into two portions, presenting very 
great difference in physical characters. To the east of this line tne sur- 

t;oogic 



308 Proceedinga of Sodetiet- 

fue, though nudolatiiig, does not jiresent an^ point ezoeeding 900 feet in 
«l«Tatioa, and no part of thii Motioa u more than twentj milea distant 
£n>m the Oenoan Ocean. The more inland part, to the west of the line 
aboTo mentioned, boa in general a verj different aspect, there being a 
gradoal riM of the lurface towards the sonth-weBtem eitremitj of the 
eonntj. Thii ii Terrobrions on tracing the levels of the tiro principal 
riTeri the Dee and Ue Don. The former has an elevation of 1610 feet 
at a distance of teveu^ miles from the sea ; the Don, about fifl^'five 
miles inland, is 1340 feet above the sea. The river Maick, in a coarse 
often miles oa\j, from it* source at Loch Muicl to ita conjunction with 
tbe Dee at Ballater, presents a difference of level amounting to more than 
000 feet. TheM facts are singnlarlj in contrast with observations made 
on the course of the river Ythan, which drains port of the more eastern 
district ; at twenty -two miles from its termination in the German Ocean, 
it is only 124 feet above the level of that sea. Some of the passes from 
4»ie glen to another illustrate tbe same point ; the highest Jefel of the 

£th on the.east shoulder of Mount Battock, twaitj-eigbt miles from Aber- 
>n, is about 3000 feet, while that on the west shoulder of Mount Keen, ten 
miles further inland, attains an elevation of 2400 feet. Again, if we take 
a general view of the heights of the mountains in sections of ten miles 
from east to west, we obserTe a steadj increase of elevation, till wo rear^ 
a zone in which few of the numerous mountains are lower than 2000 or 
3000 feet, and manj exceed 4000, the extreme elevation being that of 
Ben Mulch Dhui, viz., about 4320 feet, and therefore, in Britain, second 
onlj to Ben Nevis. (Witting here other details respecting the shore-line, 
prevailing rocks and soil, temperatnre, rain, &c., ^e following i£ a sum' 
maijofconclusionsrespecting the vegetation. Excluding upwards of forty 
species, many of which, though now extensively diffus^, have doubtless 
heen introduced at a comparatively recent period, the indigenous flower- 
ing plants amount to 63d, consisting of 458 Dicotyledons and 177 
Monocotyledons ; these are distributed omont; 53 natural orders of the 
former and 11 of the latter. The Flora, therefore, is not rich as re- 
gards mere nnmbers ; nevertheless it comprehends many species of great 
interest. 

On a new Genus of Luceraariada. By Professor Allhah. — This crea- 
ture was a kind of fixed Medusa, having a struct ore resembling many of the 
common forms of floating Jelly Fishes, but was fixed to rodra by means 
of a pedicle or stalk. It had been found on the more northern shores of 
Scotland, and he proposed for it the name of Cardtuila Seolica. 

On Drift PebbU» found in (A« Stomach of a Oou. By the Rev. W. S. 
Stmohm. — Mr Symonds exhibited thirty pebbles, one of them weighing 
three-quarters of a pound, found in the stomach of a cow lately killed at 
Barton-under- Need wood, Burt«n- on -Trent. The pebbles belong to the 
northern drift of geologists, which abundantly overlies the new red sand- 
stone of the district ; and they are remarkably glazed and polished by the 
action of the cow's stomach. The weight of the pebbles is five pounds, 
and the animal appeared perfectly healthy and fat when killed by Mr 
Goodman, butcher, of Bdrton-under-Needwood, to wham reference may 
be made. 

Short Aeeount of a Bone Cave, near Montrott. By Mr Beattee. — 
The cave is situate near the mouth of the River Northesk, in that range 
of trap-rocks extending eastward from the Northwater Bridge, on the 
Aberdeen Road, to the clifTe of St ^yrus, — the base of the cave being at 
present ten or twelve feet above the level of the sea, from which it is dis- 
tant nearly a mile, and from the nearest point of the River Northesk about 
half as much. The entrance to the cave is throiwh a hwd compact rock 
of trap, and measures twelve feet wide, by five high. On entering, the 
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cari^ Boddenl; nidene oat to the breadth of tiventj feet, with a height 
varjing from twenty to thirty, — the whole baring been crammed to the 
roof with a deposit of fine dark loamj soil, containifig a Tarietj of organic 
remains. It wne evident that the work of excavation had been carried 
on for some time, and we discovered evidences on Mt Walker's farm that 
to him the cave had proved a regalar bed of guano, fertilising hia soil 
and improving his crops. In his operatjons, however, many of the fossil 
remaiiiE had been allowed to be taken away ; still the almost peipendicu- 
lar section lefl standing afforded ample field for inquiry and speculation. 
The bottom, or floor, consisted of rolled stones, or sea-beaoh, in some 
places mixed, or covered, with stalagmitio concretion several iniiies thick. 
The lowest stratum, three feet thick, was composed of dark loam, with a 
mixture of decayed shells, pritioipally of the Mytihis edulU. Above this, 
extending ronnd the cave, was a remariable layer of shells of the Patella 
rulgata, varying from one to three feet deep, all in the finest poasible state 
of preservation, and of a large size, — many of them measuring upwards of 
two inches across. This estraordinary deposit of shells contained no ad- 
mixture of sand or earthy matter, but lay pure and clean, as if heaped to- 
gether by human agency. A few examples of Turbo littoretti of Linn, 
were picked up. About eight feet from the floor, we found a straf um of 
decayed animal matter, about a foot deep, with a layer of bones extending 
throughout the whole width of the cave. The teeth and bones were dis- 
covered iu this layer, and, so far as yet observed, they belong chiefly to 
the Rominantia, and are very similar to some of those &om the Kirkdale 
Care, represented in the pktes to Bockland's " Reliquire Diluvian^," 
especially the Deer horns flgared in plate ix., 2d edition. The whole of 
the bones have been shattered, except the joints and other solid parta ; 
on these we perceived marks, as if they had been gnawed by some animal. 
The only examples of Carnivora yet met with are the head of a wild cat 
and the jaws of a fox or wolf, with teeth belonging to animals of a larger 
species. About a foot from the floor we turned up part of the left parie- 
tal bone of a human skull, extremely thin, but compact, firm, and smooth 
OS a piece of ivory. No other part of the human subject had been found, 
BO &r as our investigation proceeded. Two small pieces of a pipkin were 
also piclced op, bearing evident marks of antiquity. The floor of the cave 
dips inward at an an^e of about 10 degrees to the horizon, which leads 
to the supposition that there is a connection with some other cavern into 
which the sea haa had access by this opening ; or that another cave had 
existed between it and the sea, through which the shells might have been 
carried t« their present position. It is not improbable that another cava 
may be found a little to the west of the present, where the rock is hidden 
by the debris from above and the soil that has fallen from the upper 
gionuds. Speculation on this subject at present would be idle, but we 
cannot refrain from alluding to the marked similarity which exists between 
the remains found in this care and those found in that of Kirkdale — the 
natural inference from which leads us to suppose that this also was a 
hyfena cave, and that remains of this animu may be found on further 
search being made ; for although no bones of any carnivorous animal 
larger than the wolf have yet been found, it must be kept in mind that 
DO remains of the hysna were met with in the Kirkdale Cave for nearly 
twelve months after ita discovery, and then only by chance. 

Professor Owen remarked that the bones and shells from Montrose 
were those of recent animals, and that the cave had evidently been filled 
in a comparatively recent period. 

On the Variette* and gpetftee of JTeio Pheasants recently mlroduced 
into England. By Mr Gould. — After a sketch of the distribution of the 
famil^of Gallinaceous birds, the author gave an account of the species of 
PhasianuB (Pheasant), which had been introduced into England. All the 
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■peciet were from Aai*. The oldest English species ma the P. Colchieiit, 
which rmme from Asim Midot. The next was P. torqualui, from Shang- 
hai, which wu iiitn>daoed about one hundred years ago, and had recentlj 
been reintroduced. Specimen of fbis kind reared in Bedfordshire were 
exhibited. The erosBea between these two birds produced remarlcabtj 
fine and itrong birdg. The other true species were P. MongoUcKe from 
KIonKulia, P. LammeTugii from Japan, P, Reevesii from China, and P. 
veriicolar from Japan. P. Reeveni is remaikable for a taU six feet in 
leofcth ; whiUt the last species bad been sneceasfuJly introduced into Eng- 
land, and bred freelj with P. Colchietu, and the crosses between that bifd 
and P. lorquaius ; and the result had been greatly lo improve the strength 
and weight of the birdi. 

On the rtgttatire Ajtis of Fern*. B7 Dr Ogiltie.— The paper em- 
braced two principal points, — the gener^ form of the Rhizome of Ferns, 
and its internal sG-acture. The stems of our British species, a.t least, maj 
be reduced to two forms. — the creeping Rhizome and the Caudex, 
branched or simple. We have examples of the first in our Brackens and 
Polvpodiea. andof the others in the tufted stem of Blechnum and Osaunda, 
the lady-fern and its congeners, and the paraley-fem, and in the massive 
imbricated root-Etoctof themale fern and some other species of Aspidium. 
The last form presents many points of similarity to the stem of a tree-fern, 
though its small development and horizontal lire of growth prevent its 
forming any conspicuous trunk above the surface of the ground The re- 
semblance becomes more apparent when the persistent basis of the decayed 
fronds are cut off, and ODly the central axis left, marked by spiral rows 
of cicatrices like the scars marking the stem of the tree-fern. The chief 
peculiarity of the internal structure is the reduction of the fibro-vascular 
system to a netted cylinder, imbedded in the general cellular tissue of the 
stem, and giving off fasciculi both to the petioles and the rootlets. Thla 
arrangement is very ivgular in all the species, but there is great diversity 
in the course of the darkcoloored or woody tissue. Reference was made 
to the independent origin of the rootlets, and to the general relations of 
this form of stem to those of the higher plants. — The paper was illus- 
trated by diagrams, and by preparations and dissections of our indigenous 
ferns, with some comparative specimens of the arborescent species. 
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r RaVaiay Trains. By Mr W. FiiEBAmN. — Of late years, Mr 
Fairbaim remarked, the improvements introduced to diminish the danger 
of railway travelling have been specially directed to increasing the re- 
tarding power of various kinds of breaks. The importance has been felt 
of reducing the momentnm of trains with ease and rapidity, — that is, in 
the least time, and in the shortest distance. On this subject a most im- 

Ei-tant communication had been made to the Railway Department of the 
ard of Trade by Colonel Yoiland, who had experimented with breaia 
which were improvements on the ordinary breaks. The breaks used were 
the steam-breakof M'Connell, the continuous break of Fay, the self-acting 
break of Newall, and the self-acting buffer-break of Guerin. Colonel Yoi- 
land had reported In favour of Newall's break for heavy traffic, and also in 
favour of that of Gnerin under certain circom stances. Similar experiments 
had been carried out by Mr Fairbaim on the Lancashire and Yorkshire 
Railways. The breaks he ased were those of Fay and Newall, and con-- 
sisted of break- blocks, acting on every wheel of the carriages of the whole 
train — the break-blocks being suspended on flaps or placed on aide-bars 
under the narriagei. Powerful springs had also been applied under each 
carriage, by means of which the breaks were made to act instantaneously 
throughoat the whole train by tho act of one guard only, and this was one 
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of the niost important featares of tbesn breake. The tratne passed over 
a measured distance by the action of gravity. The trains employed 
consisted of three weighted carriages each. They were started by re- 
moving a stop. Having descended a previously loeasured distance with 
a uniformly accelerating velocity, they passed over a detonating signal, 
which gave notice to the gu&Td to put on the break. On making eiperi- 
nents at Southport, a retarding force per ton weiglit was gained of 3826 
lb. for Newall's break, and 106'4 lb. for Fay's. The general result of the 
whole experiment showed that a train could be stopped by these breaks 
at a velocity of 20 miles an hour in 23-4 yards ; 40 miles an hour in 93-8 
yards ; 50 miles an hour in 146'8; and 60 miles an hour in 211 5 yards. 
This clearly showed the advantage of these breaks in power. 

On the result of Boring for Water in the New Bed Sandstone, near 
Shifnal, in the County of Salop. By Mr J. F. Batehan. — The supply 
of water to Wolverhampton being found insufficient, new works have 
been constructed by the author for bringing the water from the River 
Worth, nine miles from Wolverhampton, and three frvm Shifiiial, The 
River Worth, at the place where the pumping-works are erected, is not 
more than forty or fifty feet above the Severn, which it joins at Bridge- 
water, eight or (en miles distant. It may therefore be considered as the 
bottom of a basin little above the level of the sea. From the character 
of the surrounding hills, and the inclination of the beds of new red 
sandstone, it appeared to the author of the paper likely, that although 
the wells previously sunk on the high platean of Wolverhampton had 
proved comparative failures, a considerable quantity of water might be 
found in the sandstone at the lower level, and that some might overflow, 
OS an artesian well, A bore-well was accordingly commenced near 
Shifinal, 12 inches in diameter, and continued for 70 feet, when it was 
diminished to 7 inches, and carried down to a total depth of 260 feet from 
the surface. Water was met with first at a depth of 22 feet, and from 
that time it rose with increasing supply to the surface, and flowed over 
as an artesian well, giving a supply in the end of 210,000 gallons daily. 
Throughout the whole depth of boring the workvaried little in character. 
It was nearly all hard rock, sometimes very hard, with occasional beds of 
soft stone. For the last io feet or so the soft beds were thicker; bnt 
otherwise there was little change from top to bottom. As the whole well 
is charged with water to the level of the river, which forms its natural 
outlet, and as the boring shows that the lower beds receive their supplies 
from distant sources, the supply may reasonably be expected to be inex- 
haustible within the limits of that which is due to the percolation of the 
rain upon the collecting area. 

Description of the Oranite Quarries of Aberdeen and Kineardinethire. 
By sir A. GiBB. — The working of the quarries in Aberdeen commenced 
250 years ago ; but little progress was made for 100 years. The houses 
in Aberdeen were constructed principally of wood till 1741, when a fire 
taking place, the town-couQcU ordained that the ironts of the bouses 
should be of stone or brick. In 1761 granite was recommended for paving 
the streets of London, and was used for Waterloo Bridge in 1817, and 
subsequently for the docks at Sbeemess and London Bridge. There are 
upwards of twenty quarries supplying the different varieties of granite — 
the blue, the red or Peterhead granite, the light red, soft gray, and white. 
The granite, for the roost part, lies in irregular masses in the quarries, 
andgenerallj of columnar itmcture. The quanying is principally carried 
on by blasting. The drainage of the quarries is chiefly accoinplished by 
means of siphons of lead-pipe, from 1 W> 2 or 3 inches m diameter. The 
author snggest* the use of a locomotive engine on rails for drainage pur- 
pose*, as well as for crane and lifting woik. The quariiea are not worked 
to ftny great depth, though the belt and largest masses are found at tho 
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lower deptbs ; mud proper meehBnical GontrivaDces for working deeper 
migbt be used with adTantsge. With reference to the duTabilitj of tlie 
gruiite, there nppearB no appreciable deca;; on the oldest specimens of 
WTeml hundred yeug the tool-marks are aa sharp and fcesb as at first. 
The tools nied in dressing the granite for a long period were hammerB, 
pieki, and axes only; but in 1820 ateel chisels were introduced, which 
effected a considerable improTement. Machinery was tried for dressiag, 
but it failed, being in the form of a planing-machme, the granite reqairing 
a distinct blow to separate the parts. The number of workmen employed 
in the quarries is abont 500 daily, and the namber of horses about 50. 
About 30,000 torn are quarried annn^Uy, of wbich about 30,000 are ex- 
ported; and the export is inereaiing at the rate of 500 torn anno ally. 
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Monday, 5(ft December 1859. 

At the requeet of the Council, Lord Neavea, V.P., deli- 
vered the followiDg Opening Address : — 

It has been customttry for thoae who have opened the business 
of the Session in the Royal Society, from the seat which I now oc- 
cupy, to give some notice of those membera who may hare been 
taken from us by death during the preceding year. The rolls of 
the Society still exhibit many names illustrious both in science and 
in literature, but seldom has a year occurred in which we have been 
deprived of so great a number of eminent members. The first whom 
I shall mention is Principal Lee : — 

John Leo, late Principal of the University of Edinburgh, was one 
of the most remarkable and estimable men of his time. His intel- 
lectual qualities were of a high order ; his attainments and acqui- 
sitions of knowledge were of the most varied and extensive kind. 
On almost all subjects he was admirably well informed, and in some 
departments he was unquestionably the most learned man of his age 
and country. He was more than all this: he was a most pious 
Christian minister, and he was one of the most friendly and affec- 
tionate of men. 

Dr Lee was bom at Torwood- lee -Mains, in the parish of 
Stowe, on the 22d of November 1779- He received his early edu- 
cation from the care of his mother, whom he was accustomed to 
speak of as a woman of remarkable intellectual powers and mental 
cultivation, as well as of distinguished moral excellence. The debt 
of gratitude which he owed to his parents must indeed have been 
great, if it bore any proportion to the filial reverence and devotion 
which be showed them in every form in after life. 

He was sent, when a boy of ton years old, to Cadon Lee School, 
at Glovenford, then taught by Mr James Farts, and in which, during 
Dr Lee's attendance. Doctor Leyden was an assistant. From that 
school he went to tho University of Edinburgh in 1794, being then 
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in his (ifleenth year. In his opening address to tlie Unirarsity, as 
Principal, in 1842, he refers to its state when he became a student, 
and recurs with pride and pleasure to the eminent men who then gars 
und received instruction within its walls. He continued at the 
University for ten years, having studied both medicine and theology. 
He took the degree of M.D. in 1801, when his Graduation Thesis 
was much admired for its Ciceronian Latinity. He was licensed asa 
probationer of the Church in 1604. 

During his attendance at college, he assisted Professor Kobison in 
editing Dr Black's " Lectures on Chemistry." Id 1802, before his 
college career closed, he was offered and he accepted the chair of 
Moral Philosophy in the University of Wilna, inWest Russia, in which 
also. I believe, two other distinguished men were invited to become 
Professors — Thomas Campbell, the author of "The Pleasures of 
Hope," and Sir David Brewster, who has now succeeded Dr Lee in 
the office of Principal in our own University. It is but fair to say 
that these invitations were made through the medium of the late 
David Earl of Buchan, who, with some peculiarities of character, 
was a man of talent and taste, and inspired by a sincere zeal for the 
advancement of literature and science. Dr Lee prepared himself 
for fulfilling the duties of this appointment by writing out in Latin 
a portion of the lectures which he proposed to deliver at Wilna, but 
the arrangement was broken off by political events which interfered 
with its completion. 

For some time previous to the end of 1805, Dr Lee had been on 
intimate terms with Dr Carlyle, well known as an eminent clergy- 
man of the Church of Scotland, and then minister of Inveresk, near 
Edinburgh. He lived a good deal with Dr Carlyle, both at Inver- 
esk Manse and in the Doctor's town residence ; and as Dr Carlyle 
was then about eighty years of age, and still intimate with those of 
his own contemporaries, who were alive, such as John Home and 
Adam Fergusson, who belonged, like himself, to a by-gone age, and' 
who bad witnessed many remarkable events and social changes, it 
cannot be doubted that Dr Lee must have derived from this ac- 
quaintance a great deal of traditional knowledge as to the civil and 
ecclesiastical history of Scotland in the eighteenth century, and his 
natural bias may have been confirmed towards that historical re- 
search, and that interest in personal character and anecdote, by 
which he was afterwards distinguished. Dr Carlyle, at his death in 
1306, appointed Dr Iiee one of his trustees, and committed specially 
to his care an autobiographical memoir, which cannot fail to be full 
of interest, and as to which, I may be permitted to ex-prees a hope, 
that it will ere long be communicated to the public. 

Among other eminent clergymen who befriended Dr Lee in the 
outset of his career, special mention ought also to be made of Dr 
Finlayson, of whom he always spoke in terms of the warmest regard, 
and to whose memory he has dedicated one of the painted windows 
now put up in the Old Greyfriars' Church. ' /-- i 
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Atiout the same e&rly period, Di* Lee came to be for Bome time 
connected with the late Sir John Lowther Johnstone of Westerhall, 
in the capacity of tutor or guardian, and was thus brought into con- 
tact with sereral eminent public men, with whom Sir John was on 
familiar terms. I have heard that Sir John made to Dr Lee two 
offers, either of which, if accepted, would have materially altei'ed hia 
future course in life. One was, to bring him into Parliament for 
one of Sir John's burghs ; the other, to procure him a commission 
in the Gruards. These offers, if made, were certainly declined ; but 
he retained his ward's friendship and respect, and, from his gratitude, 
derived, during Ufe, a pension of L.lOO a year, which Sir John 
settled on him. 

After taking his medical degree, he seems to have entertained 
some idea of following medicine as a profession ; and he has been 
heard to saj, that.at one time, when a young man, he had three 
medical appointments in his possession or power ; one, as as- 
sistant surgeon to a regiment ; another, as surgeon's mate on board 
a ship; and a third, as a surgeon in the East India Company's 
SerTice. Finally he rejected all thoughts of the medical profession, 
and fixed upon the Church as the field to which he should dedicate 
his life. 

In 1807 Dr Lee became minister of a Scotch Chapel in London, 
and, in the same year, he was presented to the parish of Peebles. 
He continued there till 1612, when he became Professor of Church 
History in St Mary's College, St Andrews, where he remained till 
1821, A portion of the lectures he then delivered, embracing the 
History of the Church of Scotland from the Reformation, is now 
announced for publication, and cannot fail to escite a lively and 
general interest. 

In 1820, before quitting his chair at St Andrews, he was ap- 
pointed Professor of Moral Philosophy in King's College, Aberdeen, 
where he lectured for one session, chiefly by a deputy, to whom 
he transmitted his lectures daily by post. He speedily resigned 
his chair at Aberdeen, and in 1821 was removed to the charge of 
the parish of Cancngate, Edinburgh; and thereafter, he succes- 
sively held the other chaises of Lady Yeater's Church, and the 
Old Church Parish, in this city. 

In 1824 he was named one of the Koyal Commissioners for visit- 
ing the Scotch Universities. In 1827 he became Principal Clerk of 
the Creneral Assembly. In 1837 he was appointed Principal of 
the United College of St Andrews, but did not long retain the 
appointment. In 1638 he was offered, but declined, the appoint- 
ment of Secretary to the Bible Board, then newly constituted. 

In 1840 he was elected Principal, and in 1643 he was appointed 
Professor of Divinity, in the University of Edinburgh. Previously, 
during the session of 1827-28, he had taught gratuitously the 
Divinity class, and afterwards, during the session of 1861-52, he 
taught gratuitoilsly, again, the Moral Philosophy claes, and in 
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1863-54, the Church History claes, in the College of Edinburgh, 
during vacancies in those chairs occasioned bj the death or the illness 
of their Professors. 

He held the appointments of Chaplain to the Queen, of Dean of 

the Chapel Royal, of Chaplain to the Royal Academy, and to the 
Convention of Royal Burghs, and he was at his death one of the 
Vice-Presidents of this Society, 

I have ventured to say that he was one of the most learned men 
of his time, and in some departments of National and Church His- 
tory, particularly in all that concerns the civil and ecclesiastical 
affairs, as well as the manners and hahits of the people of Scot- 
land, during the sixteenth and seventeenth centuries, his knowledge 
was most minute and accurate. He wag also at home in the eog- 
nate subject of the History of the Puritans during the same period. 
We have lately witnessed in this city the exposure to sale of a por- 
tion of his library, consisting of upwards of 20,000 volumes, some 
of them of the most rare and curious description; and I believe 
that there was not one of his books with which he was not familiar, 
and of which ho did not know, as well as it could be known, the 
authorship, the occasion, the object, and the import. The subject 
of Bibliography had been from his early years a favourite study ; 
and his habits of assiduity and perseverance, as well as his capacious 
and retentive memory, enabled him to prosecute it with singular 
success. Nor was his intellectual power overlaid or paralysed by 
the immense mass of his acquired knowledge. His opinions on all 
subjects, and particularly on those to which he had directed his 
special attention, were clear and comprehensive; while, at the same 
time, they were marked by that candour and moderation, which I 
believe to be universally produced by the thorough and accurate 
study of any branch of knowledge or portion of history. 

As in the case of many men of learning and talent, his published 
works are but an imperfect indication of his actual powers. Principal 
Lee, however, has left some things behind liim, sucii as the "Memorial 
for the Bible Societies," and the "Pastoral Addresses" composed by 
him for the General Assembly, which show at once the force of his un- 
derstanding, the variety and accuracy of his information, the recti- 
tude of bis feelings, and the purity of his taste. His stores of learn- 
ing also were always at the service of those who wished to make use 
of them, and his ready aid has been repeatedly acknowledged as 
having given additional value to some of the most important works 
of our time on ecclesiastical or antiquarian subjects. I would 
fain hope that, among his numerous papers, much may yet be 
found that deserves and demands publication. 

Dr Lee's health had never been robust, and was probably injured 
in early life by habits of abstinence and excessive study. But it 
was wonderful with what energy and vigour he discharged his duties 
and followed out his favourite pursuits. He died on 2d May 1859, 
in the 80th year of his age, and in circumstances which had a 
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melanehol7 connection with the death of a dear son just returning 
from India. 

No man couid be more unirersalljr regretted; be had not an 
enan)]> or an ill-wisher in the world. The numerous appointments 
which he suoceasiToly and eimultaneously held are a proof of the 
eateam and respect with which ha was regarded b; all ; but those 
only who knew him well can speak to his aniiable disposition, to 
his cheerful and genial habits, and to the chanty and Christian 
kindness wbich he extended to all men of worth and merit, of 
whatever opinions or whaterer persuasion. An account of Sr 
Lee, indeed, would be terj inadequate if it did not prominently 
bring forward what I have thus alluded to — his highly amiable and 
affectionate character. In early life he earned on all sides the 
lore as well as the respect of those who knew him. In his minis- 
terial charge at Peebles, he was long remembered for his quiet and 
unostentatious, but most faithful discharge of bis pastoral duties, 
for his ready and hearty sympathy with all who needed it, for his 
consolatory tenderness to the sick, and his great liberality to the 
poor. Nor were these qualities of the heart extinguished or im- 
paired by the long life of labour and study which he afterwards led; 
on the contrary, they continued to the end. Ho was ever ready to 
relax into a playful choerfulneas and pleasantry in society ; while 
his attention to such of his friends as from sorrow or suffering had 
more serious claims upon him was unremitting and invaluable. 

In consequence, perhaps, of some defect of manner, Dr Lee was 
not sought aft^r as an attractive preacher. But his sermons were 
excellent, both in matter and in style, and some of his earlier ones, 
when read in manuscript, had reached and obtained the approbation 
of B^yalty itself. In other respects he was all that a minister of 
the gospel ought to be. Orthodox in doctrine, evangelical in senti- 
ment, and blameless in conduct, he had a frankness and freedom 
from professional pedantry or clerical rigour which are rarely met 
with in men of his learning and condition. We shall not soon see 
his like again, if we ever do so in our day. Piety, zeal, eloquence, 
and assiduity will not bo wanting to the Church ; but the combina- 
tion of these with the learning, the wide range of information and 
sympathy, and the knowledge of the world which he possessed, will 
not readily be found again. 

The next name I have to record among those who hare been 
taken from us, is that of William Pulteney Alison, who was also, at 
his death, a Vice-President of the Society. Dr Alison was the 
eldest son of a most amiable and excellent man, the Rev. Archil>ald 
Alison, long an Episcopal niinister in this city, well known for his 
elegant published sermons, and for his Essay on Taste, in which he 
explained with much success his views of the influence of association 
in producing or heightening the sense of beauty, a theory which, 
within moderate limits, is founded on truth, but whioh has been 
brought into discredit by the extravagant length to which it was 
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unfoFtonatelf carried in Lord Jeffrey's dJSBertations on the same 
BDbject. 

Dr Alison in earlj life had the adrantage of the beat societj 
which Edinburgh could 1)oast of, And of which his father was a 
cherished and distinguished ornament. His education and connec- 
tions led him to bestow much attention upon the subject of mental 
philosophy, which he cultivated with great success. Bnt he ulti- 
mately adopted medicine as his profession, to which he was probably 
drawn by the example and influence of his distinguislied relative the 
late Sr James Gregory, and in which he was destined to find an 
appropriate career for his talents, acquirements, and virtues. 

It would be idle in me to detail or dilate upon the particulars of 
his professional life, which was in all respects eminently successful, 
and in the course of which he came to hold a high place both as a 
teacher of medical scieooe and as a practisinz physician. The notice 
of him which has lately appeared in the " Medical Journal" is so full 
and complete as to leave nothing to be desired in this respect ; and 
if I were to attempt to abridge it, I should only weaken its effect, 
and probably fall into errors from which no unprofessional man can 
easily keep free. Neither can it be necessary to inform any one 
here present of the valuable contributions which Dr Alison made to 
the theory of medicine, or of the great skill, the indefatigable 
patience, and the unfailing benevolence by which, as a physician, he 
wae uniformly dbtinguished. His published works are generally 
regarded as entitling liim to a high place as an expounder of the 
philosophy of medicine, and his powers as an oral teacher were 
peculiarly efficient, and exercised a marked influence on the progress 
of medical science. The time, the strength, and the resources 
which he bestowed upon the sick poor were almost incredible, and 
such as DO one could have given who to vigour of bodily frame had 
not added the impulse of the wannest benevolence and the highest 
principle. As a practical philanthropist, bis name deserves to be 
placed not far behind that of Howard himself. 

It would be a serious omission in any notice of this 02- 
cellent man if his views and exertions, with reference to the Poor 
Laws of the eountry, were not in some degree commemorated. Two 
theories npon that subject, diametrically opposed to each other, 
were at one time advocated by two distinguished men in Scotluid— 
Dr Chalmers and Dr Alison. Chalmers, misled, I ibirik, by the 
enAnsiasm of his own genius, and overlooking the peculiar powers 
which he himself possessed, conceived the romantic idea, that a com- 
pulsory or l^al provision for the poor might be altogether dispensed 
with. He maintained, that even the great towns, if they were duly 
subdivided and furnished with a certain amount of religions machi- 
nery and superintendence, might be so purified and elevated in the 
scale of moral and physical wellbeing, that any pauperism which 
they might still produce could easily be relieved by the volunUry 
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bounty of ChriBtian beneroteace. For this purpose he mado die 
rather Btartling demand, that at least twenty new parishea and 
churches should be established in Glasgow, He was gratified to the 
extent of bsTing one new church erected and assigned to him for 
the trial of his great experiment ; and it is possible that by hia own 
unwearied diligence and unrivftlled influence, together with the 
auxiliary exertions of another most remarkable man, Edward Irving, 
who was given him as bis assistant, the pauperism of his district may 
hare been kept within manageable bounds, and sufficiently relieved by 
the spontaneous offerings of the wealthier parishioners. But it wss 
obviously impossible that any such system could I>e established over 
the whole country ; and even if such machinery had been provided, 
nothing short of a miracle could have supplied men like Chalmers 
and Irving in every district to carry out the plan. At the com- 
mencement of the attempt, doubts were raised by judicious thinkers 
as to its probable success ; and subsequent reflection and experience 
soon converted those doubts into certainties, and produced a general 
conviction that the Bobeme was Utopian. 

The views of Dr Alison on this important subject were essen- 
tially different. Indulging in no chimeri»l anticipationB, better 
suited to a prophetical millennium than to the everyday state of 
actual things, he looked earnestly to the evils that were immedi- 
ately operating or impending, and sought anxiously to remedy or 
avert them. He maintained that a compulsory contributiou for the 
poor was indispensable. It was the only way of interesting the 
selfish portion of the rich in the welfare of their poorer brethren, 
by inducing them to take measures for diminishing paii^erism, so 
as to save themselves from taxation. He contended that the relief 
of destitution could not be safely left to the precarious care of vo- 
luntary charity, but should at all hazards be provided for so as to 
keep up ihe general tone of society, and save it from moral and 
physical evils of the first magnitude. Destitution, he oof>ceived, 
when without regular relief, tended to lower the standard of suh- 
sbtence among the poor to an alarming degree, and to make them 
forget that there was any better state of things which it was worth 
their while as Christians, or as human beings, to aspire to. Desti- 
tution, he further asserted, and his assertion seemed to he proved by 
his medical experience, was one of the moet fertile sources of disease, 
and particularly of disease of an epidemic character. It was at 
once, particularly in great towns, a predisposing cause to every form 
of pestilence; and by depressing vitality, it interposed the greatest 
obstacles to a cure. He thus endeavoured to demonstrate that the 
administration of adequate relief to paupers was indispensable for the 
public good, and a necessary measure of sanitary precaution. 

These principles were, over a series of years, reiterated by "Dr 
Alison, and pressed upon the public attention with alt the fervour 
of deep conviction and ardent benevolence; and they were seconded 
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within our own locality bj the occurreoce of alarming epidemicG, 
which could not fail to rivet the public atteution on the subject. 
If it ia not presumptuous to saj so, we seem to hare reason to 
infer that the infectious nature of certain diseasea is designed b; 
Providence to quicken our interest in our fell ow-c Features, and to 
remind us that our own welfare depends, in a great degree, on the 
health and happinesa of our neighbours. As a confiag ration in 
an adjoining houae mabes us tremble for our own eafetj, eo the 
prevalence of fever or pestilence in the poorer ojasaea of our own 
city excites in ua the fearful anticipation that the misohief may soon 
extend to us or to our children. It was the object of Dr Alison to 
prove (and I think he succeeded in proving), that if we wish to 
arert epidemic and infectious diseasea from our own doors, we must 
attend to the phyaical as well as moral condition of our fellow- 
oitixens, and must establish a certain and suf&cient provision for the 

The theoretical opinions of Dr Alison would probably have led him 
to exact a l^al provision even for the able-bodied poor, but subject 
always to the condition that no one should receive support who was 
not ready to work. The practical question, however, scarcely ex- 
tended to this point ; and the result of the discussion finally was, 
that the views of Dr Alison obtained a triumph over those of an 
opposite tendency. The Poor Law Act of 1845 was passed; and 
a system of Poor Law relief was thorebj established, which, I ven- 
ture to say, deserves the highest commendation, and is fraught with 
signal benefits to the social condition of Scotland. The Scotch 
Poor Laws had always recognised a legal right to relief in the 
impotent poor ; but, in practice, the frugality or parsimony of the 
national character had led to great abuses, by restricting the allow- 
ances made to paupers to such miserable pittances as were scarcely 
sufficient to sustain life ; while the courts of law had but an imperfect 
jurisdiction to redress the evil. By the new law, a remedy is pro- 
vided in the Board of Supervision, which practically has the power 
of seeing that adequate allowances are given to paupers by the 
local boards. 

The Scotch Poor Laws had denied relief to the able-bodied poor; 
and it cannot be doubted that this question is one of a most delicate 
kind, as the right of the able-bodied poor to demand support might, 
if pushed to an extreme, lead to little less than a community of 
goods. The new Act still disallows any legal right in the able- 
bodied, but permits parochial boards to give them occasional relief, 
as a precautionary measure ; and it is thought that this middle 
course effects a prudent comprortiise of the dispute. 

The blessings, direct and indirect, which are likely to flow from 
this improved system of the Poor Laws, and from the increased at- 
tention thus given to the condition of the poor, may, in a great 
degree, be ascribed to Br Alison's exertions ; and his country owes 
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to hiu, in thia wsj, a debt of gratitude which ereo now it is difficult 
to Mtimate. The misery at the poor was alleviated, the tendencies 
to disease were diminished, the bonds of society were strengthened, 
and all were taught the important lesson that their own saf^y and 
happiness were iodissolubly linked trith those of other men. 

It is curious to compare the earlf dawn and promise of Dr Ali- 
son's life with the character of its ultimate progress and develop- 
ment. The tastes and pursuits of his accomplibhed father were AleBj 
those that belonged to a man of elegant and pious contemplation. His 
owa jouthful aspirations are said to have tended towards a military 
life. The employments of his maturer years were certainly of a very 
different kind, though bearing still a strange moral analc^y to these 
inSuencos. He became engaged in a warfare, but it was with social 
misery and maladministration ; and be carried it on in the pure and 
self-denying spirit of that great Exemplar who came into the world 
to heal our diseases and bear our infirmities, and who went about 
continually doing good. In the words of a distinguished friend, who 
knew him and lored him well, " it is not too much to say, that Scot- 
land will mourn in him for one of the best of the Christian sons who 
have adorned her soil; — one who devoted himself, body and soul, to 
what he believed to be the good of his fellow-creatures, with a wisdom 
that looked beyond the present, with an energy that cast away all 
thought of self, with a Christian love that never failed." 

The latter days of Dr Alison's life were clouded by the visitation 
of severe and dislt-esaing disease. With conscientious firmness, he 
resigned his professorial position, and retired into private life. To 
the last, however, he enjoyed intervals of serene and useful exenip- 
tion from his s-^fferings ; and it was only last year that he contri- 
buted to the Transactions of this Society an interesting notice of his 
cousin, the late Dr William Gregory. But the fatal ailment was 
making sure progress in his system, and terminated fatally on 
23d September 1869, when he had attained his 70th year. 

Another eminent and ezcelient member of this Society who baa 
been taken froni us is the late Lord Cathcart, for many years well 
known as Lord Greenock, his father having survived till the year 
1843, A great part of Lord Cathcart's career belongs to pro- 
fessional or public life, and is fitter for the military or historical 
annals of the country than for the journals of a scientific society. 
His military services and distinctions, however, only made more con- 
spicuous the devotion to science which he eminently showed. 

Lord Murray, at one time a Vice-President of the Soci'ety, is an- 
other member whose loss we have to lament, in common with all 
who knew him, and in common, I may add, with very many whom 
he never knew. 

We have also lost in this year the last of a most distinguished 
family of medical teachers, Dr Alexander Monro of Craiglockart, 
for many years Professor of Anatomy in the University of £din- 
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burgh. He was in his 86th year when he died, having been born 
on the 25th of November 1773. He was the son of AlexaDder 
Monro the second, who again was the son of a distinguiahed father of 
the eame name — all three being Professors in this University. 
The lata Dr Monro waa appointed assistant and successor to his 
father in 1798; and afler his father's death, he occupied the chair 
with great reputation and auccass until 1845, when he resigned it, 
having, during that long period, numbered among hia pupils man; 
who became the most eminent phjsici&ns and surgeons of our d&y 
in both ends of the island. 

Alexander James Adie, optician in Edinburgh, is another valued 
meniber of the Society whom we have lost. He was born at 
Edinburgh tn 1775 ; and from the early death of his father, was 
thrown upon the care of a maternal uncle, Mr John Miller, optician 
in Edinburgh. Under his uncle's instructiona, Mr Adie became an 
optician, and followed his profession with great diligence and asaiduity. 

His attention to business, with his skill as a mechanic, his quiuk 
inventive powers, and his sound judgment, led to his being much 
employed by all kinds of inventors, to give their schemes a 
practical form ; and in thia way ho acquired great readiness and 
experience in the higher parts of his profession. His attention 
was at the same time directed at an early period to meteorological 
observations, with a view to which, and also with reference to the 
study of astronomy, he erected on hia house in Merchant Court a 
small private observatory, long before any public establishment of 
the kind existed tn Edinburgh. 

While these pages were in preparation, we were deprived of another 
eminent and valuable member of the Society in Professor George Wil- 
son, who has been suddenly carried off in the prime of life. 

Dr Wilson was born in Edinburgh in the year" 1818, and was 
thus, at bis death, in the 4lst year of his age. His parents were 
highly respectable, though not in such an elevated station as to 
diminish the credit due to bis own exertions in attaining the position 
which he ultimately reached ; but it deserves to be noticed, that he 
may be included in the number of distinguished men who have been 
in a great degree indebted for the development of their talents to 
the maternal character and influence. Dr Wilson's mother, a lady of 
remarkable intelligence, energy, and piety, is still living, to cherish 
the memory of his luve to her, and of his many virtues and high 
reputation. 

He was educated at the High School, where he always maintained 
a good place in his class. He entered the University of Edinburgh 
in or about the year 1834, and took bis medical degree in 1839. 
In the interval, his attention came to be more specially directed to 
the chemical department of medical science, and he was successively 
engaged as cheniioal assistant to Dr Christison and to Professor 
Graham of London. 
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In 1840 he b«g&n to lecture in Edinburgh on chemistry in con- 
nection with the Extra- Academical Medical School. But at this 
time his health received a severe shock from the effects of escessive 
exertion during « pedestrian tour, which rendered amput&tion of the 
foot necessary, and ultimately led to a delicacy of constitution which 
settled upon his lungs. 

He continued to teach as a private lecturer for upwards of fifteen 
years, and during that peiiod secured the admiration, respect, and 
love of all who came in contact with him. His pursuit of knowledge 
was extensive and indefatigable, and his power of exposition was 
marked by the greatest clearness and animation, sucb as never failed 
to awaken in his hearers the strongest interest in the subject he was 
treating. He all along continued to cultivate a wide range of general 
literature, and his elegance of taste and reach of illustration were 
of much service in adding to the attraction of his prelections, as well 
as giving a great charm to his conversation, and to his literary pro- 
ductions. His puhlished works and contributions to periodical 
literature are too well known to require detailed notice. Those 
which related to scientific subjects were distinguished by a minute- 
ness of research and a precision of statement which give them a 
very great value, and which could hardly have been expected in one 
who was able at the same time to embellish them with so many 
beauties derived from his ample stores of imsgination and fancy. 
His "Treatise on Colour Blindness" is a remarkable example of 
the exhaustive and practical manner in which he could treat such 
a subject ; and his Lives of Scientific Men, while laudably com- 
pressed into a narrow compass, as compared with most modem 
biographies, are pregnant with valuable information and important 
results. He was in every way admirably qualified to diffuse among 
a wide circle of hearers and readers a strong interest in science as 
intimately connected with art and ordinary life. 

In the spring of 1856 he was appointed Director of the Industrial 
Museum, a situation for which he was eminently suited; and in the 
autumn of the same year he was appointed to the Chair of Techno- 
logy, then recently founded in the University of Edinburgh in con- 
nection with the Museum. It is needless to say in this meeting with 
what ability and success he discharged these duties. It was fondly 
hoped that in this congenial position, in the midst of friends and fellow- 
citizens who loved and appreciated him, and in the bosom of his own 
affectionate family, his constitution might gain strength, and that ho 
might live to develop more fully, and perhaps in some now and original 
shape, the talents and genius of which he was possessed. But such 
was not the destiny appointed for him. He was sometimes, per- 
haps, too careless of consequences, where the call of supposed duty 
was heard, or where an opening of usefulness was afforded ; and in 
the middle of much ill health, and many warnings of danger, he 
continued to exert himself in a manner that would have been more 
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appropriate in one of robast«r frame. But hia pleasure la^ in tlie 
exercise of his intellectual fticulties, in the advancement of Bcience, 
and in availing himself of every opportunity to do good or show 
kindness ; and it is probable that the pious resignation with 
which he long contemplated his precarious condition, and the state 
of preparation which be constaatl; endeavoured to maintain against 
the approach of death, may have led him to fear that event less, 
and to despise precautions for his own safety which his friends 
would hare wished him to adopt. I need not Bay that his talents 
and merits, as a man of science and literature, were equalled by 
the amiableness of his disposition, and by his moral and religious 
excellencies. He won, and he preserved, the friendship of some of 
the most eminent men of his time ; and no one who came within the 
sphere of his influence could resist its attraction. The honours that 
he attained, and the success that attended him in life, were not 
considered by others to be more than he well deserved : but he him- 
self was humble and unassuming ; thankful for the mercies that he 
considered he bad received, and, in the midst of much bodily suffer- 
ing and distress, not merely patient and submissive, but cheerful and 
happy. His last illness was only a severer form of many previous 
attacks ; but he had continued to labour to the last ; and in particular 
his duties at the meeting of the British Association at Aberdeen, in 
the autumn of this year, were discharged by him under great 
debility, such as probably tended to unGt him for the severity of the 
winter that was at hand. The disease of the lungs having assumed 
a serious aspect, made rapid progress, and his death ensued on the 
22d of November 1859. His end was calm and peaceful, such as 
became the pious, innocent, and useful life which he had led, and 
left his friends no cause to mourn, escept for the lose which they 
themselves sustained. 

19th December 1859. 

1. Note on some Numerical Relations between the Specific 

Gravities of the Diamond, Graphite, and Charcoal Forms 

of Carbon and its Atomic Weight. By Dr Lyon Plajfair, 

C.B., F.R.S. 

Recent researches have shown that there is an intimate relation 

between the speciQc gravities and atomic weights or equivalents of 

solid and liquid bodies. This relation is not so simple as that which 

prevails in regard to the volumes and combining numbers of gaseous 

bodies, and yet it is sufficiently marked to indicate many important 

chemical analogies. The formula for eliciting these relations is — 



in which E is the equivalent, d the specific gravities, and V the 
atomic volume. 
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It is to be borne in mind, that the unities or atarting-pointB for 
specifin graTitie* wid for fttomia weights are ensentiallj distinct. In 
the first CBW, the weight! of the bodies are compared with the 
weight of an equal bulk of water ; in the second inBtanee, the com- 
biaing nnniberB refer to a unit weight of hydrogen. Nevertheless, 
the relations obierTed between the speciBc gravities and the atomic 
weights are well marked in bodies of a like character. 

It has always been considered interesting to examine these rela- 
tions in regard to Carhon, which hag three well-characterised allo- 
tropic forma. The atomic volumes obtained by the aboTS formula 
show no satisfactory relations between the numbers obtained for 
each of the states in which the element presents itself. 

Before we examine them in another way, it is desirable to obtain 
a mean speciQc gravity for the Diamond, Graphite, and Charcoal, as 
the recorded results of experiment show a considerable variation. 



1. Diamond. 

this gem is generally stated 



The specific gravity 
works to range from 35 to 3*55 ; but these 
sent the mean of recorded experiments, as y 
lowing table : — 

Diamond in Hunterian Sluseum, Glasgow, 
Specific gravity, as stated by Mohs, 
Brazilian diamond, 
Another variety of the same, . 
Mean specific gravity of a " beautiful eollec- \ 

tioD of diamonds," 
" Star of the south," . 
Borneo diamond, 
Do. do., compact. 

Do. do., do., 

Diamond used in Jacquelain's experiments, 
Specific gravity, as given by Henry, 
Well-crystallizedBrazillandiamond, weigh- ^ 

ing 0-5761 gramme, in the Edinburgh \ 

Museum, ... J 



elementary 
ibers do not repre- 



3 63 
3-62 
3-441 
3-52 J 



3-49 
3-4 i \ 
3-25 / 
3-33 
3-55 



Thomson.' 
Mohs.* 



Dofrenoy i 

Halphin." 

tirailich,^ 



Jaoquelai 
Henry.* 



Mean sp. gr., 



3-461 



' Tbonuon'i Uineralogj, vol. i. p. 46. 

* Mohs' UlD*rBlog7, vol. li. p. 306. 

1 BriBioD, as qaotod by BSttger, Bpeciflche Oewieht., p. 32. 

* Lowry, M quoted in Thonnon'* Mineralogy, vol. i. p. *6. 
' Dufrenoj, Campte R«ndu, vol. xl. p. 3. 

* Grsaich, Bull. Oeol. [2], vol. liii. p. Si2. 
' Rivot, Ann. dei Hlnea, vol. liv. p. 1S3. 

■ Jacqualain, Ann. de Cb. tt Thy», [2], vol. «. p. 459. 

* Henry'* Hinsralogy, vol. iv. p. 19. 
'0 Experiment mads far thii paper. 
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If we reject the sewnd Borneo diamond of Rivot, which hts too 
low a specific gravity, we hare a mean sp. gr. of 3*48, which 'u the 
same number as that found by Wilson Lowrj for the mean epecific 
gravity of " hia beautiful collection of crjBtallJzed diamonds" 
(Thomson's Mineralogy, vol. i. p. 46). 

ft is to be expected that the experimental determination of the 
specific gravity of diamonds should be rather above than below the 
truth ; for we are aware that they all leave a minute quantity of 
ash on burning, and that this ash, aocordmg to Petzhold, contains 
silica and iron. 

2. Graphite. 

This variety of carbon is often impure, being not unfrequently 
contammated with upwards of five per cent, of earthy impurities. 
Recorded specific gravities upon such impure specimens are of no 
value for the mean result as regards pure graphite. The following 
determinations are all those which I can find upon specimens which 
have been ohemically examined to establish their purity : — 
Natural graphite, . 2*27 Regnault.* 



Do. 

Graphite of iron furnacfifl. 

Natural graphite, in fine crystalline pletee 
Do. do., another variety. 
Do. do., do.. 

Natural graphite. 


Z"M 1 

2-32; 

2-33 

2-14) 

2-22 f 

223 

2 60 f 

2-36 


Schrader.' 

Kanten.' 

Breikhanpt^ 

Kengotl.' 
Pelonze and 
Fremy.' 


Gafi carbon graphite, 




Graham. 


Mean .p. gr.. 




2-29 





It would have been interesting to have added to this list a deter- 
mination of the specific gravity of Brodies' purified Ceylon graphite ; 
but its minute division causes the air to adhere to it so tenaciously, 
that I have fuled in getting any correct determinations of its density. 

3. Charcoal. 
There are comparatively few determinations of the specific gravity 
of pure charcoal. It is in fact not so easy to obtun this substance. A 
specimen of charcoal from pure sugar, repeatedly calcined, and treated 
with chlorine to remove the last traces of hydrogen, and again cal- 
cined, gave me the sp. gr. 1-80 ; but bubbles of air still adhered to 

' Beguolt, Ann. de Ch. et Tby»., vol. Ivi. p. 37. 
■ Schrader, AddkIs of PbiloKtphy, vol. i. p. 299. 
' A> quoted in Bottger'i ^adficbe Ovwicbt. 
* KeDgott, Wieo Akad. vol. xiii. p. 46B. 

» Traito dB ChimiB, vol, y, p. 618. 
SEW SBRIBS. VOL. XI. NO. II. APHIL 1860. 2 K 
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■ 1-76 


Colquhoun." 


208 


Baudrimont. 


1-80 


S^g^A' 


2-10 


S<holIi.> 


1-80 


PUyfiur.' 


., 1-84 


Griffith.' 
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it, nltlioDgh it wu kept for several honrs under k good &!r-p 
Tbe bllanring determinfttioni are those recorded : — 

Pure Iftmp-blftck, . I'78 Baudrimont.^ 

'Fibroni gas coke, . ' "" " > ■ o 

Compact gu carbon, 

Powdered coke (meftn), 

Chucoal from alcohol. 

Charcoal from lugar, 

Pure charcoal, without pores, 

Mean «p. gr., 1"88 

4. From the preceding data we take the mean specific gravity 
of the three varieties of carbon to be as follows : — 

Mean Bp. Gr. 
Diamond, . . 3-48 or 3-461 

Graphite, . .2-29 

Charcoal, . .1-88 

6. We have now to consider whether these numbers stand in 
any simple relation to their atomic we^[ht. The formula 

girea the following atomic volumes, taking ^=12. 

Atomic Volumes. 
Diamond, .... 8-44 

Graphite, .... 5-24 

Charcoal, .... 6-38 

These numbers do not bear to each other any simple relation. 
6. If we now take the atomic weight of carbon (6=12), and 
then extract from it its square, cube, and four^ roots, numbers 
are obtained which bear a striking approximation to the mean specific 
gravity of the three forms of carbon: — 

___ Roots. Hp. Gr. 

1 - V 12 = 3-464 - Diamond, 3-48 or 3-46 

2 - .C/J2^= 2-289 - Graphite, 2-29 

3 - ^ 12 = 1-866 - Charcoal, 188 

Id other wt^ds, if we raise the specific gravity of diamond to its 
second power, that of graphite to its third power, and that of char- 
coal to its fourth power, we obtain numbers closely approaching in 
each case to 12, the atomic weight of carbon. 

* Bkudrimont, Trute de Cbimie, vol. i. p. Oil. 

» Colquhonn's Aaaala at Philowphy [2]. vol. lit. p. 1. 
> Baadrimont, Tnlts da Chimle, vol. 1. p. S14. 

* Regnanlt, Tnite de Chlmia,ToI. 1. p. 369. 
' Bdttger, Speclfiche Gewicht. 

* Kiperimeat recorded above. 
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Diktnoud, 
Gnphite, 
Charcoal, 



3-48* = 1211 
2-29a=1200 
1-88*= 12-49 



These BpproxiraationB ai-e remarkable, and the relatiooB of the 
numbers are natural and Bimple. The differences between the 
mean esperjmental numbers and the corresponding roots of the 
atomic weight of carbon are not bo great as the differeoces observed 
in the specific gravities of the same form of carbon. 

7. It may be useful to condense into the form of a table the 
previous obserr&tiona : — 



Form, of 
Cwbon. 


Experiment. 


CalCDlatiom. 


Diamond 

Graphite, 

Chatooal 


Sp. Gr. PowoM, 

3-46 01 3-48' = 1211 

2-29' = 1200 

1-88' = 1249 


Q. Boot.. 
V 13 = 3-4«4 
'■J~U'= 2-289 
VT2"= 1865 



These relations appear to be bo simple, that it is scarcely possible 
to conceive that thej may not have been described before ; but I 
have been unable to find such descriptions. The nearest approach 
to it which I know, is the fact that Mr Hawksley, the engineer, 
stated to me, many years since, that he had brought under the 
attention of the late Mr Cooper the relation which seemed to sub- 
sist between the specific gravities of silver and gold and their atomio 
weights, this being approximatively the square root of their atomio 
weights, or of multiples of these numbers. But I cannot find any 
record either of Mr Hawksley's or Mr Cooper's views on the snijeot. 

6. We know two other bodies besides carbon which possess 
diamond, graphite, and amorphous forms — viz., Silicon and Boron. 
If the same relation were observed between the specific gravities and 
atomic weights of these bodies, it would go far to establish as a law 
what, in an isolated case, might bo due to a remarkable combination 
of chances. Unfortunately, we know only the specific gra?ity of the 
diamond formG of these elements : — 

Silicon diamond, . . 2-49 Deville. 

Do., mean on six specimens, 2*16 Playfair, 

la quoting these results some explanation is necessary. In the 
original memoirs of Deville, it is left uncertain whether he examined 
the specific gravity of diamond or graphite silicon; and manuals of 
chemistry give it as the result due to the latter form ; but from its coin- 
cidenco with my own experiments on diamond silicon, it must unques- 
tionahly refer to that variety. Among the six specimens examined by 
myself, one preparation was in peculiarly fine crystals, and gave the 
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sp. gr. 2-48 ; two out of the six apecimeiiB were prepnred hj Dr 
MatthiMien, And give a meao sp. gr. of 2-47. The remainder were 
inferior aamplea, and probably contained zinc and other impurities. 

Professor Miller has kindly examined for me the specific gravity 
ofa good specimen ofgraphitesilioon in bis possession (not analyzed), 
and found it to be 2-337- 

Def ille giTSB as the specific gravity of boron diamond 2'68. 

The crystalline form of the boron diamond is the same as that of 

the carbon diamond, and similar relations seem to exist between the 

specific gravity and atomic weights. The atomic weight of boron is 

7*2, viewing its oxide as corresponding to carbonic acid in composition. 

^7^ = 2-683. sp. gr. = 2'68. 

But the same relation would not appear to hold for silicon, which 
does not affect the like tendency to crystallize in the same forms 
as carbon and boron, although the relations between the numbers in 
its ease also are in the same direction, and not devoid of simplicity. 

The atomic weight of silicon is 14'2. 

Si V l4-2 =2-42 sp. gr. of diamond silicon, =2-46 to 2-48. 

SiV28-4=2-30 sj>. gr. of graphite silicon, =2-33. 
The diHerences exhibited in this case from the similar forms of 
Carbon and Boron are not sufficiently marked to throw doubt upon 
the relations as being due to some unexplained law. As an arith- 
metical probability, indeed, the discordance lessens the value of the 
testimony in the previous cases. But our chemical knowledge of 
the manner in which Silicon doubles and quadruples itself in the 
silicates, to unite with the same quantity of base, gives support to 
the idea that its atomic weights may be different in the various 
forms of the separate element. 

When we eonsider how much we multiply the errors of experi' 
ment in raising the observed specific gravities to the second, third, 
and fourth powers, it remains scarcely possible that the simple 
relations between them and the atomic weights, in the cases which 
I have pointed out, can be due to chance. I have purposely avoided 
any speculation as to the bearing which these relations may have 
on the molecular arrangement of the particles of the elements in 
their various forms, as I desire, in the first place, to submit the 
testimony on which the relations themselves are founded to the 
consideration of chemists. 

But it may be fairly asked, whether any similar relations exist 
between the specific gravities and atomic weights of the remaining 
solid or liquid non-metallic elements. I take the following mean 
specific gravity for bromine, iodine, sulphur, and selenium, and emit 
the only two remaining elements — phosphorus and tellurium — from 
the list, because they do not appear to yieM relations at all analo- 
gous to those under consideration : — 
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r 2-966 Balard. 
BroDiiQe, Bp. gr., ' ' ) 2980 Lowig. 



r2-9( 
} 2 9t 
|2-9t 



Mean, . 2979 

Iodine. — ^Thero ia only one recorded apeciSc gravity of this ele- 
ment — viz., that hj Gay Lussftc. I have estimated the specific 
gravity of two fine specimens in my laboratory, and take the mean 
of these resulta : — 

4-948 Gay Losaac. 
5-030 Playfair. 



Mean, 




4-989 


Sulphur, 8p 
Selenium, 


gr., 


= 2-0 
4'30 Berzelius. 
4-32 
431 


Mean, 




4-31 


Tabulating these resulta, and bringing into comparison with them 
the roots of the atomic weights, we have the following atrlking ao- 

8p. gr. Equivt. RooU. 


Boron, 




2-68 V 72 = 2-68 


SiUoon 




2-46 ^ l*'!i = 2-42 


Bromine, 
Iodine, 




2-98 V 80-0 - 2-99 
4-99 V1270 = 502 


Sulphur, 
Selenium, 




2-00 V 16-0 = 200 
4-31 Se:^ 80-0 = 4-31 



2. Some MisceUsneoas Observations on the Tadpole, and on 
the Albumen of the Newly-laid Egg. By John Davy, M.D., 
r.It.S. Load, and Edin. 

(This paper appeara in the present number of the Journal.) 

3. On Acupressnre, a New Method of Arresting Hsemorrhage. 

By Profeesor Simpson. 

Sd January 1860. 
The following Communications were read : — 
1. Some Miscellaneous Observations on the Growth of Birds, 
their Specific Gravity, and on the Stomach of Fishes in 
Belation to Digestion. By John Davy, M.D., F.R.S. Lond. 
and EdtQ. 
(This paper appears in the present number of the Journal,) 
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IGth January 1860. 

1. Suggested EzpUnation of MeBsrs Carrington and HodgsoD'a 
recently observed Solar Phenomenon. By Professor C. 
Pi&zzi Smyth. 

The Rojal Societj of EMmburgh having been the arena wherein 
Professor W. Thomson Grst described bis cslculatioDs Knd tulinirable 
eztensionB of Mr Waterston's metooro-dynamic theory of solar light 
and heat, I beg leave to call the attention of ihe same learned 
Society to an apparent instance of confirmation which that theory 
appears to me to have reoeived, by a phenomenon of very unique 
character, recently observed in an independent and most satisfactory 
manner, by either of two able soieatifie men — viz., Mr Carrington of 
the Observatory, Bed Hill, and Mr Hodgson at Highgate. 

The respective observations of these gentlemen are to bo found 
in the monthly notices of the Royal Astronomical Society for No- 
vember 1869, and seem quite sufficient to prove, afler making all 
due allowance for the different instrumental methods employed in 
either case, and the peculiar nature of the subject observed, that on 
September 1, at about 11 h. 18 m. ah., Crreenwich time, two small 
telescopic bodies of light, in close proximity, and elongated in the 
direction of their motion, suddenly burst into view on the surface of 
thesun, not very far from its central portion, than which they were very 
much brighter. They moved side by side in arcs nearly parallel with 
the plane of the ecliptic ; first for a time increasing in brightness, 
and then again gradually fading away, so as to be quite lost in about 
five minutes after their first appearance. Though apparently on the 
sur&ce of the sun, yet that appearance was considered to arise from 
optical projection only, as they did not alter the shape of a group of 
large black spots, which lay directly in their paths. They must, 
nevertheless, have been exceedingly close to the surfaoe; and on that 
supposition, the paths which they described during their period of 
visibility must, from their angular extent, have measured about 
36,000 miles, giving a mean rate of 117 miles per second. 

The first remark that we may make on the foots of observation, 
save that nothing so momentary has ever been witnessed before by 
astronomers, is, that 117 miles per second constitutes a velocity so 
exceedingly great, that we can only look to the gravitation influences 
of the sun for its efficient producing cause. Nevertheless, we are 
at the same time bound to acknowledge, that the full rate of orbital 
motion, for a body nearly in contact with the surface of the sun, is 
rather over 276 miles per second ; and the rate of falling to the sun 
from infinite space, considerably more. Evidently, then, something 
prevented these bodies of September 1 from moving at their full rate, 
and produced a retardation in their orbit equal to 169 miles a second, 
to take Professor W. Thomson's form of the gravitation theory as 
tbe more probable. 
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What that retarding something was, it is not bo much to our 
purpose now to inquire, as long as we can show that it ia not alto- 
gether a baseless supposition, to assume the existence of any extensive 
material belonging to the sun, outside his visible, luminous eurfaoe. 
When we find our solar meteors of September 1 moving at a rate 
slower bj 159 miles a second than they should do according to the 
laws of gravitation, the simplest assumption that we can make is, 
that there has been a mechanical retardation to that amount. Let 
this he granted, and then it necessarily follows from the dynamical 
theory of heat, that precisely in accordance with the disappeaj-tmce of 
motion will be the appearance of heat. 

According to Mr Waterston's form of the theory, and even the 
first expression of Professor W. Thomson's also, where the sun is fed 
by lumps of meteoric matter, there is some difficulty in explaining 
why the occurrence of luminous meteors in the sun is not frequently 
observed, if remarkably visible in one instance ; while, according to 
the subsequent modification of the letter's view, the generality of 
meteors must be distilled away into impalpable cloads of finely-divided 
meteoric matter some time before they actually reach the sun; and 
neither gentleman had expected that an actual impact would ever be 
seen by mortal eye. 

These objections, however, will be at once, to a great extent, re- 
lieved by the very fair assumption of as superior a mass to the 
September Ist meteor, over the generality of those which fall to the 
sun, in any and every manner, as men have already recorded of 
those which have actually fallen to, or have been seen very near, 
the earth ; for while the majority (see the museums of Vienna, St 
Petershnrg, and London) measure only a few inches, with occa- 
sional masses of 2 and 3 feet, there was one unusually well observed 
by many able spectators in Scotland, England, and France, on the 
18th August 1783, which was estimated to be more than half a 
mile in length. 

Let us inquire, then, how far the known meteorio mass of I8th 
August 1783 would suffice to produce the effects observed on Sep- 
tember 1st, 1869, had it then fallen to the sun. Professor W. 
Thomson gives the amount of meteoric matter that would be re- 
qnired, according to Mr Waterston, to produce, by striking the sun, 
the average solar illumination, as 0*000060 lb. per square foot per 
second. 

For the period of our phenomenon, or 6 minutes, this is "018 lb. 
per square foot, and 501-811 lb. per square mile for the same time. 

Now the meteor in question, said by Mr Cavalho to have had 
a diameter of 1070 yards, can hardly have contained less than 
15,000,000,000 cubic feet; and if we take for its specific gravity 
a mean between what has been determined by many measures of 
earthy meteorites on one hand, and meteoric iron on the other 
(which comes extremely near the mean density of the earth), then 
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the toUl WMglt must bftTO been 6,260,000,000,000 lb. Whence it 
is evident thmt there was eaough material in that one meteor, pro- 
perly distribntad, to keep a space 6,000,000 square niilra of the 
son's surfaiw in w, state of luminous ignition, twice as intenEe as that 
of the ordinary solar disc during all the time of obserration ; and 
thererore, by the transparenc; of flame, to hare tripled the bright- 
ness of the parts passed orer — a phenomenon which, from sngnlar 
subtense, as well as intensity of light, would be abundantly visible 
to telefoopie obswration from our earth. 

On the whole, then, it appears exceedingly probable that the 
solar phenomenon of September 1st was a meteor falUng to the 
snn, and giving out the heat of its mechanical energy in acoordsnce 
with the laws of that dynamkol theery of thermotics, 6r8t and 
chieSy in this country brought before the Iloyal Society of Edin- 
bnr^ by Professors W. Thomson and Macquom Bsnkine. In 
which case, there is another example added, to several that might be 
extracted from the history of science, showing that hardly has a 
true theory been published to the world, before a confirmatory 
pbenomenoa, previously quite unexpected, is almost providentially 
witnessed ; and in no case by less prejudiced or more able observers 
than the gentlemen upon whom we depend in the present instance. 

2. On the Fallacy of the Present Mode of Estimating the 
Mean Temperature in England. By James Stark, MJ). 
(This paper appears in the present number of this Journal.) 

3. Description of the Plant which produces the Ordeal Bean 
of Calabar, By Professor Balfonr. 
After noticing the varions plants used in Africa as ordeal poisons, 
the author gave an account of the introduction of the Calabar Ordeal 
Bean into Scotiand, by the Bev. W. Waddell, and mentioned its 
peculiar poisonous qualities, as determined by Dr Christiton. To 
Dr Hewan, and the Rev. Zerub BaiUie, who are connected with the 
United Presbyterian Mission in Old Calabar, he was indebted for 
some observations on actual cases of poisoning in Africa. The Rev. 
W. C. Thomson, another missionary, was the first who procured 
flowering specimens of the plant. Some of these had been given to 
the author by Mr Baillie, and from them, along with the legume 
and seeds, the characters of the plant had been drawn up. The 
plant belongs to the natural order LeguminoEse, sub-order Papilio- 
naceee, and tribe Phaseolete, and appears to be a new genus to which 
the name of Phyiostigma {ipocraw, to inflate) has been given, from 
the peculiar inflated appearance of the stigma. To the species the 
name of venetioium has been given, in allusion to its poisonous quali- 
ties. The genus is nearly alHed to Phaseolus, from which it differs 
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in the stigma, and in tte long, grooved hilqm of the seed. In the 
last character it approaches Mucuna. 

Pkytostigma veftetiotum is a large twining plant, with a thick 
stem, and pinnately-trifoliolate leaves. The inflorescence is nodoso- 
racemoBo, the flowers being curred, and of a pale pink colour, the 
stamens 10, diadelphoua, t£e style bearded at its upper part, and the 
Htignia covered with a remarkable orescentic ventricular sac. The 
legume 13 7 inches long, of a brown colour, containing two or'three 
dark-brown seeds, with a long, deep hllam. 

The paper was illustrated \>y drawings, executed bj Dr Crreville. 
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Tkurgday, 8(A Dacemlw 1859.— PiofeBsor Balfovb, V.P., in the Chair. 

The following Comma nications were read : — 
1. On the AweaUietic Effects of Chloroform, Ether, and Amylene, on 
Sensitive Plants. Bj John S. Livimoston, Esq. 

After explaining the method employed in performing the ezperimeDts, 
Mr Livingston proceeded to detajl such of them as were of a typical 
ebaracter. 

The anaesthetic infloence it was found proceeded from leaf to leaf in- 
variably in the descending order, and it very rarely happened that the 
leaf above the one acted on was at all disturbed. This effect was first 
observed by Professor Marcet of Geneva, and communicated by him in a 
paper to the Soci^t^ de Physiqae. To whatever source this ain^ar phe- 
._....,.._..._._. ._.... , ., ^^^[j 



1 might ultimately be traced, whether to a sasceptibility . _. 
descending sap for transmitting narcotic effects, or to the existence of 
some yet undiscovered organ which had that power, the fact was, at all 
events, beyond dispute. 

To set aside any source of fallacy, and subject this fact to as severe a 
test as possible, the rootlets of the sensitive plant (Mimosa pjidiea), were 
carefully exposed, and doses of chloroform, ether, and amylene given, in 
order to see whether it was not possible in this way to induce a propaga- 
tion of the influence upwards. In every case in which any effect was 
exhibited, it invariably proceeded downwards. When ether and amylene 
were employed, no effect, it is true, was produced ; but in the case of 
chloroform, instead of the narcotic infiuence attacking first the leaf nearest 
the roots, as one would expect d priori, it passed by four of the leaves, 
and appearing first at the flflh, proceeded downwards till the first was 
reached. 

De Candolle, in his " Phystologie Yegetale " (it. p. 866), mentions some 
experiments made by him with sulphuric and nitric acids, on a sensitive 
plant, by which it was shown that these acids cause a folding of the leaves 
and a dropping of the petioles in an ascending order. These experiments 
had been repeated, and found substantially correct. A drop of sulphuric 
or nitric acid when placed on the lowermost petiole caused all the leaf- 
stalks to fall much below a right angle. 

Of the three annsthetic agents employed, amylene was found, on the 
whole, to act most powerfully on sensitive plants. With it the petioles 
always dropped down to more than a right angle with the stem, while 
with chlorofonn that was rarely the case. With botii, the petioles 
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Ba\j, unlike what thej did with ether, in which ci 
dawn to K degree bejond that with amjlene a 
chloroform. The JbllowioK difTerence was, however observable : — In the 
two Utter the falling of the leaf-atalks was always accompanied b; folding 
of the pinns, while with ether that was not the case, showing that wi^ 
it the effect wa« more local. When unylene was emplojed, the recovery 
from aiueitheeia wa* veiy speedy oomparod with what it wm when ohlorn- 
fonn or ether was used. Moreover, the pinnce, when .touched with 
anylene, folded from apei to base with an increasing rapidil j , till theT 
tometimea became eonnued. This was very unlike the regnlar, and, if 
we may to coll it, deliberate foldin); that took place with chloroform. 
With amylene, howerer, the pinnee were alwajs iAobsIj' appressed, while 
wi^ chloroform thej were rarel; so. With ether the effect did not show 
for some seconds, the number of which constantly varied. 

2. On the Primary Vae of Ammonia m Vegetable Nwtriiion. Bj 
Major John H. II41.1.. 

The importance assigned to nitrogen in agricultural chemistry in the 
present day is a fact well known to all. It has come to be taken as the 
ultimate measnre of the value of organic manuTea, and an analysis is not 
considered complete without specifying the quantitative amount of nitro- 
gen which a manure contains. Observation of the avidity or capacity for 
ammonia which plants universally manifest has no doubt originally led 
to the conclusion that it contains something whkh must be highly bene- 
ficial in the economy of vegetable life. As ammonia is composed of 
hydrogen and nitrogen, the selection of the latter ingredient as the mea- 
sure of value to the disregard of its other constituent, expresses a positive 
view or theory as to nitrogen being the all important element in ammonia 
which renders it so essential in the growth of plants. But I have never 
met with any satisfactory explanation of the gronnda on which thb esti- 
mate of the value uid importance of nitrogen r«sts as an element o£ 
vegetable nutrition. I think that the true measnre of the requirements 
by plants of any given sub«tanae should be found in Uie amount in which 
tiie substance enters into their composition. Now, an examination of the 
chemical constituents of vegetable substances shows that nitn^n enters 
very partially into them. Thus some of the most abundant of vegetable 
■ubstances are entirely destitute of nitrogen. Cellulose, the structural 
basis of the roots, stems, leaves of plants, contabs no nitrogen. Staivh, 
gum, logar, wax, oils, resins, some of the most abundant of vegetable 
products, are also destitute of it. Qluten is almost the only form or com- 
binatbn in which nitrogen occurs in plants, and it exists in them in small 
and variable quantities — in the seeds and fruits of some, and in the leaves 
of others ; and it occurs for the most part in these plants and their pro- 
ducts whieh constitute the food of man and animals, while the chemical 
constituents of plants fail to give evidence of their having any very great 
capacity for nitrogen. On the other hand, chemical experiments show 
the presence of hydrogen in every kind and form of vegetable matter. 
Its univercality is on a par with that of carbon, and it is a remarkable 
circumstance, that it preserves a close relation with that substance, and 
generally follows it in the variations of its proportions in v^fetable stib- 
Btanoes. These considerations led me to the conclusion, that the primary 
nse of ammonia in the vegetable economy must be to supply hydrogen, to 
form in conjunction with carbon the hydro-carbonaceons material which 
forms the basis of all vegetable structures and productions, and that this 
alone can explain the reason why plants manifest such a universal avidity 
or capacity for ammonia. Not that I would question for a moment the 
concurrent nse of anuaonia in furnishing nitrogen to whatever extent the 
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speoial Teqniremenia of partioular jdsnts may render necessarj ; bat, 
loolcisg to the very limited uid partiai extent in which it is found in 
vegetable productioni, I apprehend it can nerer aMoant for tb« universal 
capacity of plants for ammonU ; and it aeema to me, to say Ae least, a 
transposition and misuse of terms — the BUbatitQtion of the minor and 
partial effect for the major and univerMil one — to regard ammonia only 
with reference to the constituent which haatbe least place in the vegetable 
eoonomy, and to Dverlooli that onewhioh, equally with carbon, constitutes 
the nnireraal pabnlam of the vegetable creation. Major Hall then exhi- 
bited two planta of B;)inage, one of whteh had been watered simply with 
the common water of Bdinbni^h, and the other with a solution of carbo- 
nate of ammonia, and pointed out the groat size which the latter plant 
had attained when compared with the former. The effects he endeavoured 
to trace mainly to the hydrt^en in its combination with carbon. 

Several members eapreeaed doubts as to the correctness of Major Hall's 
conclusions, and pointed out the presence of nitrogen in the protoplasm 
or formative matter of pliuits as having been overlooked by him. It was 
stated to be the general belief of vegetable physiologists that no active cell- 
formation could go on withont the presence of nitrogen, and that am- 
monia, whether in the atmosphere or in manures, was valuable in sup- 
plying this. 

Dr Balfour exhibited a stem of Attrap<sa Waliiehiana, yielding a 
large quantity of mueili^e. When the stem is cut and put into aleohot 
the exudation of this mucUage becomes very evident. 

Dr Balfour also noticed that some stems of the Banana in the Botanic 
Garden, when allowed to dry after being cut down, showed a large qoan- 
tity of white crystals on their surface. These had been analysed bv Dr 
Simpson in the University laboratory, and had been found to coosut of 
chloride of potassium. 

Dr Maclean, Borwiok, sent roots of an elder tree, taken from a water- 
pipe, Boeompanied with the foUowing note : — " The raiclosed production 
was brought to me by the Superintendent of Works here. When moist 
it was much more bulky, but the radicles very Irittle. It occupied and 
completely obstmciedt^ main six'inch water-pipe, leadingfrom tiie reser- 
voir into the town of Berwick. The pipe is eight feet deep, and covered 
over with clay-puddle, through ail which, and through some fissnre at a 
joint, the smidi rootlet had penetrated. I asked what were the nearest 
plants, and found that two elders were suspected of being the culprits, and 
that they had been accordingly eradieatod. 



The following Commanieations were read : — 

1. Sketches of Caithness and its Botany, with a List of the Phanero- 
gamous Plants and Ferns. By Robsbt Baown, 
This paper waa the narrative of a botanical tonr made in the aatomn 
of 1890 in the County of CaithnesB, the Flora of which is by no means 
well known, 

The author, ailer giving an outline of tho physical geography of the 
county and sketohes of its scenery, proceeded to describe its vegetation. 
The onlyindigenoustreeiof Caithness were stated to'bePopiUut trenmla, 
Betvia alba, Corylut Avellofut, and Pi/raa aiumparia, and it was re- 
marked that the spectmcns of these were comparatively stunted. 
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Tbe atmtj bowerer Appesn mt one time to have been covered with 
foK«U, Dumeroiw treei being mnvallj dug up in the bi^B. Txeei, when 
planted, require to be protected from the se^ breetee. The common 
cropi of the field* (fenMd into oetagone, hexagons, heptegons, sqnares, 
ind triangle*, bj what the geometij of the &riner acoonnta Btrai^ht line* 



of nprigbt fl^) are exoellent dorer, gra**, tonup* (introduced within the 

laat Ibrtj yean) . barley, here or big (fiordmni hacattieltim). Potato 

e only intrddueed about one hundred years ago ; and though now e 



teniiTely enltiTated, were at first, for a number ofyears, limited to gentle- 
men's gardena. Before the intiodection of potatoes, most of the gnmnd 
now appropriated to them wa* devoted to the oultlTstion of cabbages, 
whi^ eanstitnted the prinoipal vegetable food of the poorer clasaes. 
The common cnlinair vegetables grow well ; but truil trees, unless pro- 
tected by a high waU with southern ezposiire, produce but tudifferent 
frait. Most of the crope are considerably later in coming to perfection 
than in the southern counties. For some time after Mr Brown STrived 
(July 3lBt), the hedges were pink with the wild roses, the haymakers 
were busy at their work for about three weeks, and the crops were not 
begun to be generallv cut until the 1st of September. On Dunnett Links, 
the bent (Ammophila ai-undinacea) is instmmental in preventing the 
■and from blowinr inward as formerly, spreading desolation for a great 
distance around. Many of the wild plants are applied to economic pur- 
poses — for instance, the pith of the common rush as wicks for the oil-lamps 
of the peasantry ; heather for mats, ropes, tc. The number of the wild 
plants enumerated bv Mr &own was 419, exclusive of those introduced, 
Jbc., and about 29 well-marked varieties ; but probably the nnmber might 
be considerably im^reased. Mr Rubert Dick of Thurso had been exa- 
mining tbe Flora for many years, and to bim, along with Mr C. W. 
Peach of Wick, the well known naturalist, the author had to tender his 
best thanks for the valuable aisietance they had given him in drawing up 
thispaper. 

The following species are not noticed in Mr Watson's most valuable 
" Cybele Britarmica" (vols. 1-*}, as occurring in his " North Highland" 
provinpe — (Ross and Churaarty, Sutherland and Caithness). Those regard- 
ing which further researches would be desirable are marked with a point 
of interrogation : — Ranunculus bulbosus. Pspaver Rhceas, Plautago Coro- 
nopus (ballast), Cardamine impatiens (?), Viola odorata, Droeeca inter- 
media, Tilia parvifolia, Hypericum humifusum, Prunua avium, Pyrus 
Mains (Westneld), Berberis vulgarJs[(hedgeaV Ribes alpinum, Sazi^^a 
tridactjlites, .Sgopodium Podagraris, Valeriana dioica, Hieracium pre- 
nanthoides.Hieracium boreale.Antenuaria dioica, Petasit^s vulgaris, Fole- 
monium cteruleum? (outcast), Convolvulus aepium, Veronica polita, Myo- 
sotis palustris, AnanilliB arvensis, Salsola Kali (ballast), Rumex sangoi- 
neu8,Fotamogeton plantagineus(?), Lunula Fursteri (?), Carex teretiuscula, 
AlopecuTus fulvus, Alopecums agrcstis, Avenapubescena, Arrhenathenuu 
avenaceum, Glycerie distans, Bromns sterilis, Hordeum murinum, Las- 
trea Fcenisecii, Equisetnm umbroeum (common). The following may be 
also noticed as beuig species extending far north in Scotland, and not 

Cerbaps hitherto recorded in Caithness : — Ranunculus hederaoeus. Arable 
irsnta, Barbarea vulgaris. Sisymbrium Sophia, Silene inHata, Lychnis 
vespertina, Hypericum quadrangulum, Brodinm cicntarinm, CSeranium 
dissectum, Spartium ecoporium, Prunns Padus, Qeum urbanum, Alcho' 
milla alpina, Pyrus Aria, Saxifraga gtellaris, Sanicula europsa, 
ChEerophyllum temulum, Mjrrhis odorata, Sambueus Ebulus, Sherardia 
arvenaiB, Tragopogon pratensis (Reay Links), Hieracium vulgatum, 
Hieracium umbellatunj, Carduus heterophyllus, Aster Tripolium (Mr 
Peach, Wick), Pyrethrum Parthenium, Scrophularia nodosa (?), An- 
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ohiua HmperrireDB, Pingnicula luaitanica, Lyeiinschw nemorum, Uab«- 
naria bifoua (Peacb), Jimcus balticua, Carei distans, C. limoaa, C. pilu- 
lifera, Sesleria cEerulea, Koeleris criBtata, Festuca bromoidei, CfBtopterit 
{rofplis, Asplenium Ruta-mnraria, Isoetea lacustris. 

BeaideB these there were Doticed seTerol other plants, which, though 
they have no effect in a phy to-geographical point of view, are yet icte- 
resting ; snch as — Draba incana, Vicia Cracca, Bosa canina {b. sar- 
mentaeea, Woods), Pamasaia palustris (very common), Hieracinm lul- 

fatum (e. macolatuia, Gm.), Cichorium Intybiu (outcast), Antennaiia 
ioioa (b. noTvepcum, Jacq.), Tuiailago Farfara, Arctortaphylos alpina 
(Ben Shniraii), Menyanthes trifbUata, Nepeta Glechoma, Ajuga py- 
ramidalis, Mjioaotia csspitosa, Piimnla Sisotica (very common), Eu- 
phorbia HeiioBCOpia, Listera cordata, Potamogeton crispus, Sparganiom 
simplex, Carex acuta, Hierochloe borealis, Aeplenium Filix-fcemina, 
b, rhteticum (Roth.), c. molle (Hoffm.), Osmunda regaiis, Lyoopodium 



Many of those last have not been published as having been noticed 
in the county. So little has the botany been attended to by publishing 
naturalists, although the geoto^ and zoolo^ of the district have fur- 
nished valuable additions to the British Fossil and recent Fauna. 

The author had not attended particularly to the cryptogamlc botany of 
the county, Edthongh this department would reward research. Such 
lichens as Bsomyces Toseus, Farmelia saiatilis, Farmelia physodes, 
BoTTera tenella, Ramalina scopnlorum, Lecanora snbfu£ca and tartarea, 
Lecidea Kruginosa, Sio., are common. 

2. Notice of a Physiological Peculiarity in a tpecimen of Trop»olum 
maj'us. By Cubibtofhbb Deesbeb, Esq. Communicated by Alex- 

ANDEB DlCEBON, Es^. 

The author recorded a phenomenon which ha had obEerfed in a plant 
of Tro-paohtin majua growing in a damp part of one of his greenhouses, 
A pendant shoot of this plant had by accident become bo much bruised 
and constricted, at a point about twelve inches from its extremity, as to 

Erevent the transmission of sap from the root to the extremity of the 
ranch, the terminal portions being connected with the rest of the plant 
merely by a fragment of withered bark and dried wood. This terminal 
portion, instead of presenting the very slight hairiness found in the 
ordinary state of the plant, had become extremely villous, the leaves 
being densely covered with white-looking hairs, so as to be quite velvety. 
The nairs were more densely congregated on the leaves than on the axis, 
and more so on the distal younger portions than on those nearer the seat 
of structure, — this latter circumstance, probably resulting from the hairs 
not being separated by the expansion of srowth. The hairs on the pe- 
tioles measured about ,<,th or ,',th of an inch, being rather longer than 
those on the laminis. The hairs were equally distributed over both Bur> 
faces of the leaf, and appeared to be a little longer on the veins. 

The author alludes to the power possessed by hairs of absorbing dew, 
&c., and concludes that this portion of the plant had for weeks been 
nourished by the agency of these hairs ; also that these organs were de- 
veloped specially for the accomplishment of this end, since, in the ordi- 
nary condition of this plant, the hairs are extremely smaU and not 



The author draws the inference that hairs are of little value as fur- 
nishing specific characters, since certain plants at least can and do pro- 
trude hairs under certain conditions. 
3. Notes mt Californian Tree». Part II, By Andkew Mubeat, Esq. 
(This Paper appean in the present No. of the Jonmal). 
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Flora of Ceglo». — Fiom tli« identic of positioii and clinute, and 
the mppuent uiularitj of aoil betweea Cejlon and the loii^eni 
«xti«mitj ^ the Indian peninaoU, a ooireaponding ag;reement might 
b« expected between their vegetable produrtionB : and Meordiogt^ 
in its atpeete and subdiriBiona Cejlon partteipates in those diatinc- 
tire feature! which the monioonB have imparted tespectiTely to the 
oppoeite ahorea of Hindustan. The western coast being exposed to 
the milder influence of the aouth-west wind, shows luxuriant vegetation, 
the result of its humid and temperate climate ; whilet the eastern, like 
Coromandel, has a oomparalirelj dry and arid aspect, produced bj the 
hot winds which blow for half the year. The littoral ^egetatLoa ^ the 
■eaborde exhibit* little variation from that common throughout the 
Eastern Archipelago ; bnt it wants the PhcBnicc paludoaa, a dwarf date- 
palm, which literally coven the islands of the Sunderbunds at the delta 
of the Oaugci. A dense growth of mangroves {Rhizophora Candelaria, 
Kandtlia Bheedei, Brugaiert ffymnorkisa) occnpies the shore, beneath 
whose over-arching roots the ripple of the sea washes unseen over the 
muddj beach. Retiring from the strand, there are gronps of Sonneratia, 
Anicennia, Heritiera, and Pa/ndanv,» ; the latter with a stem like a 
dwarf palm, round which the serrated leave* ascend in spbal convolutioDS 
till they terminate in a pendulous crown, from which drop the amber 
clustera of beaatiful but uneatable fruit, with a close resemblance in 
shape and colour to that «f the pine-apple, from which, and from the 
peculiar arrangement of the leaves, the plant has acquired its name of 
the Screw-pine. A little further inland, the sandy plains are covered 
by a thorny jungle, the plants of which are the same as those of the 
Camatic, the climate being alike ; and wherever man has encroached on 
the solitude, groves of coconut palms mark the vicinity of his habita- 
tions. Remote from the sea, the level country of the north has a fiora 
almost identical with that of Ckiromandel ; but the arid nature of the 
Ceylon soil, and its drier atmosphei«, is attested by the greater proportion 
of eu[^orbias and fleshy shrubs, as well as by the wiry and stunted nature 
of the trees, their smaller leaves, and thorny stems and branches. Con- 
apicuous amongst them^are acacias of many kinds, (Jath^rtoeivyatFiitala, 
the wood apple (Feronia eUphantum), and the mustard tree of Scripture 
(Salvadora pertka), which extends from Ceylon to the Holy Land. 
The margosa [Aeadirackta indica), the satin wood, the Ceylon oak, 
and the tamarind and ebony, are eismples of the larger trees ; and in 
the extreme north and west, the Palmyra palm takes the place of the 
coco-nut, and not only lines the shore, but fiUa the landscape on every 
side with its shady and prolific groves. Proceeding southward on the 
western coast, the acacias disappear, and the greater profiision of 
vegetation, the taller growth of the timber, and the darker tinge of Uie 
foliage, all attest the influence of the increased moistaie both from the 
rivers and the rains. The brilliant Ixorat, Erythrinctt, Butetu, Jonttiai, 
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Htbitatg, oJtA a variety of flowering sbrubB of aimilsr beanty, enliven 

the forests with their splendour ; and the seeds of the cinnamon, oairied 
bj the birds from the cultivated gardens near the coasts, have germinated 
in the sand; soil, and diversify tbe woods with the ireeh verdure of its 

polished leaves and delicately -tinted shoots Of the east aide of 

the island the tmtany has never yet been examined by any scientific 
resident, but the productions of the hill country have been largely 
explored, and present features altogether distinct from those of the 
plains. For the first two or three thousuid feet the disEimilarity is less 
perceptible to an unscientific eye, but as we ascend the difference 
becomes apparent in the larger size of the leaves, and the nearly uniform 
colour of the foliage, except where the scarlet shoots of the ironwood 
tree (Meiua f<.rrea) seem like flowers in their blood-red hue. Here the 
broad leaves of the wild plantains {Musa textilit) penetrate the soil 
among the broken rocks ; and in most spots the graceful bamboo flour- 
ishes in groups, whose feathery foliage waves like the plumes of the 

ostrich Still ascending, at an elevation of 6500 feet, as we 

approach the mountain plateau of Neura-ellia, the dimensions of the 
trees again diminish, the stems and branches are covered with orcbideie 
and mosses, and around them spring up herbaceous plants and balsams, 
with here and there broad expanses covered with Acanthacece, whose 
seeds are the favourite food of the jungle fowl, which are always in per- 
fection during the ripening of the Nilloo [Strobilanthes]. It is in these 
regions that the tree ferns (AUophila gigantca) rise from the damp hol- 
lows, and carry their gracefully pliuned heads sometimes to the height of 
twenty feet. At length in the loftiest range of the hilU the Rhododendrona 
are discovered ; no longer delicate bushes, as in Europe, but timber trees 
fifty to seventy feet in height, and of corresponding dimensions, every 
branch covered with a blaze of crimson flowers. In theee forests are 
also to be met with some species of Michelia, the Indian representatives 
of the Magnolias of North America, several arboreons Myrlaeece and 
TemitroeTniactCE, the most common of which is the camellia-like Gonionut 
zf-ylanici. These and VaecinUt, Qmdtkeria, Symploci, Qoughia, and 
Qomphandra, establish the affinity between the vegetation of this 
region and that of tbe Malabar ranges, the Khasia and Lowsr 
Himalaya, — Ceylon; by Sir James Bmerson Tenncnt. 



Post- Pliocene Dr^. — The Rev. W. Symonds, in a recent address to 
the Malvern Field Club, says — 

" I have lately had the opportunity of esaroining carefully the mam- 
maWan relics and fossil shells obtained from the old river drifts of this 
neighbourhood, in the collections at Worcester, Jardine Hall, and Ap- 
perley Court, and, I may now edd, of that of the Rev. William Parker 
of Little Comberton. The ma.mmalian remains include thoee of the ex- 
tinct elephant, that noble extinct bull the Boa primigeniug, with the relics 
of the rliinoceros and hyena — quadrupeds no longer in existence on the 
continent of Europe, hut which must, in former ages, have roamed on 
the ancient land, and whose skeletons were deposited in those old estua- 
rine, loctistririe, and river margins which we have visited to-day. Among 
the fossil shells collected by the late Mr Hugh Strickland, from old la- 
custrine deposits at Cropthome, Bricklehampton, and other localities near 
Pershore, are specimens of the Cyren/i consobrifia, which is found in the 
Nile, and ranges from Egypt to Cashmere and China, bnt no longer 
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fliutsin Europe, with Unio antiquior, a renutrkable form of river nmstel 
which I believe is altogether extinct. When examiniDg these shells in 
the csbineta of Mra Hugh Strickland, I wu astonished at the beaotifiil 
•tat« of their preservation — the colour being in inanj instances preserved 
— tbaa rendering it impoasible to arrive at any other conclasion than that 
the molluKi lived and died near the site where they are now found en- 
tombed. The accompanying sheila are of the living species of Lymnea, 
Cyclaa, Planorbis, &c., now found in the Avon and neighbouring brools, 
and Mr Strickland ha« discovered in the intetHor of some of the Sxal 
bones from the higher or eilvarine gravels, some ihells which I beliere 
to be marine. The flint implements which have caused so mnch disqoi- 
nition among geologists and natnralists were discovered in the north of 
France in undisturbed beds of gravel, sand, and clay, in drift, in fact, 
of mnch the same geological age as the old lake and river margins of the 
Avon and SererD. The level of the land, in that part of France, how- 
ever, appears to have been more deranged by oscillating jnovementa lian 
has the water-level of our peaoefnl WorceEtershire vales. Movements of 
upheaval and eubsidence have occurred ; and the stratified gravel, in 
which the supposed human implements are found, and which rrats on the 
chalk (the basoment rock of the country), is covered by a mass of newer 
unttratifled drift. Nor is this all ; for this stratified gravel, with the 
weapon -looking flints, and the bones of the elephant and the rhinoeeroe. 
is found in some instances at the height of 100 feet above tht pratni 
Ifrel of the Eiver Somme, which has m orn dovrn for itself a newer and a 
deeper bed since the mechanical-looking flints, and the bones of wild 
beasts long extinct in Europe, were buried together in the mnd, and silt, 
and gravel of its ancUnt margins. I may here, then, reply to one or 
two questions which have been frequently pot to me since my return from 
Abenlcen. Firtt, Are we personaOy satisfied that the flints of the Somme 
Valley are implements fosbioned by the hands of men ? I reply, that the 
rudeness of very many of these implements might well cause the cantions 
investigator of truth to pause be»>re he gave credence to their having 
been wrought by human beings ; while, on the other hand, some speci- 
roeus which were exhibited by Sir C Lyell and Mr R, W. Mylne, appear 
to me to decide the question in favour of human agency. Secondly, Do 
the stratified gravels in which these relics occur afford indisputable evi- 
dence thut man was co-existent with the extinct elephant, the rhinoceros, 
and other mammalia no longer living on the continent of Europe ; may 
not these mammalian relics have been derived from older drifts washed 
from older beds ? This is at present an unsettled point, and the most 
celebrated geologists of Europe are endeavouring to unravel the mystery; 
but I must candidly inform yon that the most renovined tertiary geolo- 
gists of England and France bold that it is impossible to avoid the con- 
clusion, i/ these flints are human implement*, that human beings lived 
at a far more remote period than was conjectured, when their creation 
was assigned to an epoch not more distant than some 6000 years, and 
that this opinion is arrived at from the evidence afforded by the phyiical 
geolngy of the district, by the physical position of the stratified gravels 
containing the supposed human implements, and independently of the 
question of the contemporaneity of man with the estinct animals." 



Peculiar Sounds vndtr Water, — On the occasion of another visit 
which I made to Batticaloa in September 1846, I made some inquiries 
relative to a story which had reached me of musical sounds said to be 
heard issuing from the bottom of the lake at several places, both above 
and below the ferry opposite the old Dutch fort, anjl which the native* 
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suppose to proceed from sonie fish peculiar to the locality. The report 
was confiFined to me in all ita particulate, and one of the spots whence 
the sounds proceed was pointed out between the pier and a roci which 
intersects the channel, 200 or 300 yards to the eastward.. They were 
eaid to be heard aX night, and most distinctly when the moon was nearest 
the full, and they were described as resembling the faint sweet notes of 
an Eolian harp. I sent for some of the fishermen, who said they were 
perfectly aware of the fact, and that their fathers had always known of 
the existence of the njusical sounds beard, they said, at the spot alluded 
to, but only during the dry season, and they cease when the lake is 
swollen by the freshes after rain. They believed them to proceed from 
a shell, which is known by the Tamil name of (Oone coolooroo cradoo), 
tlie "crying shell," a name io which the sound seems to have been 
adopted as an echo of the sense. I sent them in search of the shell, and 
they returned bringing me some living specimens of different shells, 
chiefly littorina and cfritkium (Ceritkium paluttre). In the evening, 
when the moon had risen, 1 took a boat and accompanied the fishermen 
to the spot. We rowed about 200 yards north-east of the jetty by the 
fort gate ; there was not a breath of wind nor a ripple except that caused 
by the dip of our oars ; and on coming to the point mentioned, I dis - 
tinctlj heard the sounds in question. They came up from the water like 
the gentle thrills of a musical chord or the faint vibrations of a wine- 
glass when its rim is rubbed by a wet finger. Jt was not one suatained 
note, but a multitude of tiny sounds, each clear and distinct in itself— 
the sweetest treble mingling with the lowest bass. On applying the ear 
to the woodwork of the boat, the vibration was greatly increased in to- 
lume by conduction. The sound varied considerably at different points 
as we moved across the lake, as if the number of the animals from which 
they proceeded was greatest in particular spots ; and occasionally wt! 
rowed out of hearing of them altogether, until, on returning to the ori- 
ginal locality, the sounds were at once renewed. This fact seems to in- 
dicate that the cause of the sounds, whatever they may be, are stationary 
at several points, and this agrees with the statement of the natives, thst 
they are produced by raoliusca and not by fish. They came evidently 
and sensibly from the depth of the lake, and there was nothing in the 
surrounding circumstances to support the conjecture that they could be 
the reverberation of noises made by insects on the shore, conveyed along 
the surface of the water, for tbey were loudest and most distinct at those 
points where the nature of the land, and the intervention of the fort and 
its buildings, forbade the possibility of this kind of conduction. Sounds 
somewhat simUar are heard under water at some places on the western 
coast of India, especially in the harbour of Bombay. At Caldera, in 
ChUi, musical cadences are stated to issue from the sea near the landing 

Slace ; they are described as rising and falling fully four notes, resem- 
ling the tones of barp strings, and mingling like those at Battiealoa, till 
they ptodnce a mnsirail discoid of great delicacy and sweetness. The 
animals from which they proceed have not been identified at either place, 
and the mystery remains unsolved whether those at Battiealoa are given 
■ forth by fishes or by molluscs. Certain fishes are known to utter sounds 
when removed from the water, and some are capable of making noises 
when under it ; but all the circunistancea connected with the sounds 
which I heard at Battiealoa are unfavourable to the conjecture that they 
were produced by either. Organs of hearing have been clearly ascer- 
tained to exist, not only in fishes but in mollusca. In an oyster, the pre- 
sence of an acoustic apparatus of the simplest possible construction has 
been established by the discoveries of Siebold ; and from our knowledge 
of the reciprocal relations existing between the faculties of hearing and 
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of producmg •oundf, tlie aacertuned eiUtence of the one might afibrd 
Ultimate groands for inferring the cu-exiatence of the other in nnimaU 
of the Bsme clftti. Beaidei, it has been clearly established, tbat one at 
least of the gasteropoda is furnished with the power of producing sounds. 
Dr Grant, \a 18:Jti, commun[cat«d to the Edinburgh Philosophic^ Society 
the tact, th^Lt on placing some specimeiis of the Tritonia arborescent in 
msUwi vessel filled with eea-vrater, his attention was attracted b; a noiaa 
which he ascertained to proceed from these moUusca. It resembled the 
"eUak" of a steel wire on the side of the jar, one stroke on Ij being given 
at a time and repeated at short intervals. The affinity of Etractore be- 
tween the tritonia and the mollusca inhabiting the shells brought to me 
•it Batticaloa might justify the belief of the natives of Ceylon that the 
latter are the &ntiiors of the sounds I heard ; and the description of those 
emitted by the former, as given by Dr Grant, so nearly resemble them, 
that I have always regrett^ my inability, on the occasion of my visits to 
Batticaloa, to investigate the subject more narrowly. At subsequent 
periods I have renewed my efforts, but without success, to obtain speci- 
mens or observations of the habits of the living moUusca. The only 
species afterwards sent to me were Cerithia, but no vigilance sufficed to 
catch the desired sonnde, and I still hesitate to accept the dictum of the 
fishermen, a* the same mollusc abounds in all the other brackish estu- 
aries on the coast, and it would be singular, if true, that the phenomenon 
uf its Dtterit^ a musical note should be confined to a single spot in the 
Ugwm of Billn»h)a."— r«i»n«nt'4 C'eylaa. 
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